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n « . » tl H t> , C©«ffllctti,><c> C © K » tt iA ft HE S * 

* # ^ . s fc . d©R»9jsffl^fcas»j©»iRrta-^tta«*«ia<. s # k ff * 

* # a « . 

. «»] A S . PCT WO 93/244 7 6 , * H ft fff |g 5 , 3 6 2 , 8 3 1 n . iJ «k N i co 1 aou, e t al. 
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D -i HU«t^/*fctt#*{t^«tte-&Ufc«^Ctt. ^©^*#^,ftS3>^ 

3 y - h « £ ft ft k * ^ x m + & tz w m $ n & z. <t & jl ^ fc* $ ft it . sn f5 , c 



( 10 ) #^2 000-517304 

© «fc ? tzzi > =j zx. ? - V tt # # tr ^ # a» 6 fife * £ ft -5 © X- . fz ii x. tin * 

* b ft n fc » , PAO-ljg ft > v ^ - h fi ^ n h^^iUfflWfiSR^i 

ft n . 

Ohya.et al., J- Bioactive and Compatible Polymers Vol.10 Jan. ,1995, 51 

£ \Z «fc 0 M m b fc h* * V tf -> > (doxorubicin) -PEG n > v a V - V \Z. ~2 t» T ffB 
tStlT^S. b ^ b , ffl H £ ft PEG© # ^ S « . it ^ if t> 5 , 0 0 0 © X' & -5 
. c ft t tt , ig^#t^l:JD*»iLTl5if&4i5t5mi:3>y a y-his 
iIWi:iU)Sti5ffl-C, £ # fc £ * ^ © ftj £ « H S $ ft ft v> . 

Yamaoka, et al. J. Pharmaceutical Sciences , Vol. 83, No. 4, Ap r i 1 1 994, 
60 1 -606^ - ytli, & fft H ft T H ft t» PEG© I Vft (g © V 2 * <© jM * + © * « J» 

# . »f 15 6, 000** <E> 1 90, 000 1' if fln £ * 5 <h . 18#»6 1 H Ci tf 6 C t ««B 
IJtlTl^. L^Lftim, Yamaoka £ # U V - £ g£ ft \z 3g & f * 8S * tt £ 

• Ofl9t***»t>btiSc^>^*#*l/<c*»ofc. Yamaoka £ , iS # T « 

#H#i l lF»4,943,579fftt, * gtt ^ D F 7 7 ^ t L- T , &*7\S./»xXt- 
J^IOIT'f ffltS^i^ffliLT^S. b *» b . d©##XlttttJ*tt«K»- 
?lO|ij7-5fe&$ttyuh'7 7^^l6!it5J;7figfiSffl-StlT 
7 5 ;B*ttfflt4^tSBSLTHftl>. £©#BI1**lFJ&4.943,579*t©*2 
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20, ooo© # ? m * » t3 o 

* K 91 © ft « Jf £ LUttitiHTit. # U V-fcHf&bfcflfettBtt&Sfctt 
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* 4 U H , (d) # & (1) *07Sy|E^Si|*(:«fflLt, ^ n ^* tl © S 

#c(*iroiB*»s#tt (bp*> (i) *-jt«»ar^3iflE. (d) fle-ttttna^ 

io tK » ft & ft ) Sffl^SutiiT^a. * fc . F7^^iit5ii:. & » fr 
M © JJD * # J5? (S^:ftCJ;D4fl:^t(0Mi(5F7»^<0BtS) £ W ffi tc 

r*oK + »& ^n pjyycii +•© a * & # ^ » © 

jRUT-*^trJ:5fc*«w©fl:^»*l9;W-'ra^tt>t?#s. fDftist, 
* « W © fl: ^ « tt . Jli**©**T,,,#to*#»T 1 ,,«fc0*S<&S«fc3KKtt 

m m © ffi m & to bj 

0 5 « , *S60fl2OKffi*£*lfcEfSS*-rEJS5*T*«. 

0 9 « , *!fi«3ot=E«$n>tsi£:*arR«sa-c»*. 

0 1 0 tt , *JfiflfiJ31CiS*$tl*:R*S*ai-rE«iCT?**. 
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0 1 UtfBl 2tt. *J(S«32~39fcE«sn)tK>6*«-rR*SC-C**. 
0 1 3 tt . *;6fiWl2b&cM5bfc8a«$*i;&Rj££S-rRj£;SC-e»*. 
SI 4 14 , 3fettfi»l21Rtf2ZIIbKE«*nfcKJ6**-rRlSiCT**. 

0 1 5 tt , **«!!0*SA«DXryriVCE«SftftS)S*8tS)S«'?* 
* . 

0 1 6tt. *lifl29bfttf2 9cfcB*S*lfcE**«TR*a-C»*. 

0 1 7 tt . *««47~5iKBt4ft&E*S*tR*aT*4. 

% bj g> p $b a gft % 

A. H 7 f ^ 

*6#W*n*IHH:xi44#i: ± O^JSttftan«IH:»*«i"c;H!) i « ± co 

Y R, 
II I 

(I) D-r-C-(C) 0 -X-R, 

I 

Dtt, 4ttffitt6K7>OSSTab 0 . 

y*j j: & v tt . aiKostttsfto. 

(n) tt-tfD (0) X tt IE © 3g £fc . »*L<ttl~^12T'feO, 



( 15 ) t#^2 000-517304 

R. XtfR, te, H. C-mTJU^-JU, 7V—JU, 7 U - Jk 7 ;P 7 * )V . ^ 

^□7;U + ;U. ■Jl'sf n7;i' + Jl'R»tl*C,.,7J^;i'«>6a:4»A»6JS4l/ 
T 3 * * *l . 

r, a * k w # ta e © # u - . c, . , , © a m *> u < a » «e 7 * ;u x a ■ 



St 7 ;u * . Cs - » •> ^ □ 7 ;u * x a s & -> * n 7 * ;u . fj )V # * -> 7 ;p + ju 

. * ;P * 7 )V n * -> 7 JU * . y7Jl- + jl'7 5/7Jl' + Jk 7 x ~ ;U 7 )V * JU . 

R, 
I 

-N— R, 

M itf IC R 4 & tfR s it , H, C^f + Jk 7'J-ik M7'J-Jk 7 ;p 7 ;Hr 
;p . "\ t- □ 7 JU * . tlftAf n7Jl/*JHiJXt»C,.,7 A + J^6ttSS4» 6 

iici^sns^, s rz a — & k: ta r> t si s c s ~ c, m & m j& T z> , 

fib. n# 1 "C . R, #&KWfc#tt*tt©#»Jv--Ci&*fc#, R.S^R.liS 
* #HT * -5 C «fc tt Jtt lr» . 

<ff*L<«. # u v - » «■ (*i«»i«fR, a . d * * g -7 - c » 

£ $ it £ U > ^ - y (linkage) ©at I: » 5 *«+ t ? « (Z) T* H 

KBtfcsn*. » jg& * r v -/^ 5£S k a. OH. c,., 7;u*;i/«. * % i£ tt 43 <k 

z* * « tt a . s fc a 

Y R, 
II I 

(II) D'-Y'-C-CQ.-X- 
I 

R 2 



(5t*D" HDtHi;T?»5A'. ft^**«jfl5tt*, VTJl*)l<mm. C, -,7JU* 
Y. Y' , R, . R, . x^y: (n) B±fB©i^i;^i$n5 0 ) 

fc£a«£g:nsa«, c n 5 IB ^ $ n fc ^ „ 

5£ (I) <VP. YR f/y tt»*U<tt»*7?*0, (n) ttJffSKttlT* 



*%w<D9fmti.m®\z&^x , # U v - k is ^ ?- * >j > - smc « . 77 

L < «H, ^fJHIiIfiK53^0loT*5. S 5 ^ B , Ri 25: R ; © 5 *> © 

— * *«HT * 0 flfi^ #g&C, - , 7 )V * )l> T- $> -5 £ . Ztlit. tl )U jfi * -> 7 * 

;p . 7 3 y 7 ;p * ;i/ , 7 )V )V 7 3 J , t FD + yy^ + j^tf^j^^h 

7J^JM^IJJt5C«t^t?t5. *»ifl©MC«l©ai«C*0»T, R, * J: 
R.O^^cO-JliHfabO, ffi # « 7 x = ;U is. if. © 7 »J - )V X « > V )\> ^ B & 

* > 'J )V 13. E © 7 )V 7 )V * ))/ T $> £ . 

ffi©*«fiaS«C45^»T. ( n) *M T * t) R . *J * U 7 ;P + I' > ^ =f y H T? <fe 5 
» ■& , R, *5 ck R, tt ffi ^ ifi HT- & -5 d t it fc lr» . 
B. 7"Q F7 7*'«)'J>y-y 

1 . gi ttii 

±IE©5S; (I) (C*3^T, Xte«^#3H±S £ L £ n& . «■ . XttO. NR, 

(^^TR,«±iBwj;ei(-^«^n£) . s. so& # so, & £ ©*a> e> s *i a 

- , 7 )V*)UT' tb Z> . #58«©B«©fc*. * (I) at; (ID © # © (n) 
ltfeStf , Xtt , »SK tt/'n l<77^xxf ;KOH0*^»fifCpKaA5|54. 

* as a . * fig -r s « & $ ti ft m m © pKa# & ^ t * . jt«wjs^un*»*€{E3i 

— 3Sr, (n) #-tfn (0) . XtfWtm, Y&tfY' *«K*XHBST i& S * 

- * * - hx\$ h 'J >y->?35«JgriE$tlS. * - # * - h u 

* 21 «k 0 ® »f £ ft# -5 . Greenwald, R.B. Exp. Opin. Ther. Pe t en s ( l 997) 7 
(6) :60l-609 *#fll 3 ilfc #-#*-h©lf##©tt3£W&«*Jtt. £ 26 ffl 4 7 

. 48, 49. 5 1 a , 5 lb, 5 2 K: 5 3 C: 13 « £ T -5 „ 
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mmiz> (n) ifi-Hn (0) T? $> 0 . X*«NR,T»0. M^>Y&tfY' *t8*XU 
fit * T * * £ # . AA/U- hXHf ^*^/t^- h^)g)il$tl5. d © 'J > y 

5 r . il:i«i«l:*^T, ^a^r-tf^^^y-i? ft 

«t 0 * 0 «J »r £ tl # £ . A \z , ±|B<D*;U/t^-h J ?'?^-*Jl/A*^-hU>^ 
- ->* t IWI t , K 7 y ^ # * - y y t- H > y * n 5 . ft « « ft 01 . IIJS fisj 50a 

6 tx 5 o b \z aa « * ft s . 

2 . ij >A-c7sy«at^ 
-fe ? v 3 > at? $t c te m l fc «t a k , * * © i © gg $ « . # g v - r, * £ 

m m tt S D(C fg ^ r 5 'J > 4r - ->* (linkage) t © 7 7 z >S i: O 7 5 / ®IX f 
JU^-t-OftfflJ§&. U > $r - 'J <D Z. <D SB # fct . t-Boc-1 (Sfcttdt>L< 
fit 5 -t 5 ) -77^ >*ffl^T@ 6 l:ST«t5 CtS. X pij A 0 7 Kit ± 
5 K l-fc L < lid-77 = >-t-^f JUXf ^Jffl I^TPEGB* *>L<te-ie£M 

3 . m mm® vmmm 

T, , , £ 9 * £ < . JP*»»OT, /l *«Sf«©T 1/ ,«tO^:fr<«:S«t5^, IP S . 

T 1/ »jftt t t 3 *^>T 1/ ,ia7K?>«?>T 1/ ,^m 

tft5i5l:, IS ff- 2 ft <5 . 

LT, ISt -Z) <D X lO. ifi » tt . m 7L tf , »T>a>©$r-XTtt. 81 HI « £ # U T - 

**, IPS, 1 0,000^^ h >«TTfe7fc. ioy-XT'li. +#ft#^»©# 

C T 4 «fc 5 K U > T - is tfi m Sir £ ft T ^ & o . * % 91 cd ft & 4fc tt . + # ft # 
'J ± IB S ip K JL £ 5 U /ir-y^^frsctiaO 



a* a* to s r , ftt«i:tsn«i^f*i:s^< u>j--j?b, *& $ m m t & -s 

WJLftfclOjfaSt + Cfc^T, 8£tt*»#«£n3ffiK:;tttiJ£*x<&.}: 5 + «■ 1= ft V» 
T./.iPTk^^SrW-r^.., *«?H©«Oj&»©*fjgftfl:£i»W:. ft 30# ~ ft 1 2m ffl © 

iBWiiiT.MJo*^*!!^*^*. JfSUtt, :<Dfi««ittfii-mfiiI. 
ft "b * S b < tt ft 2. 5~ ft 5. 5R# FbI Jfn. M T , ,, to * # ft? £ # I" S . Z.CD & o \zW.it 
£ * tt . * B # W 31 4 , 9 4 3 , 5 7 9 # (Z IS « £ tl -5 *> © © <k 3 & g < H*»)|3n5 
fiESEO^PK^y^ (£Tft4 5#J^I*|-e£>t9. *»fia«IB&tt*) K Jt T 
& f« jS . aUtttt^frrtTjS^^tB^riESftT. ita »£ + S & 

^ciisnsi^csbns. * m & a & s is tc t s to n -5 to it t » & n , 

H 5 7^§f ^tS^^^OCn^OffifilC^DT. K ^ v if Ifi sSa. Sit 4> 

C9oTH« mi: + #& I(0«fl:^ft*S4)8rs # £ zT n H 7 y 9 

c. *i«i:*SSfi®!i5ij7- 

# U v - © » j§ ft m \z « . *Ul?k>i"J a - ;|, & E © # U 7 )l * V > * * -> 
h* ** £ * n , itiefc*fSb<(i^SWl:#ttKtttib6„ pegs or ^ © fjf 31 # 

©--«5£tt, fin % R" - <CH, CH, 0) . - (CH, ) , -R' ( d H X' (x) tti^^tat) 
( y) « IE © £ & * m h . R ' « ( CHR, ) T <& 0 . R" B*«i t f I: E 1 L t J: 

HI, PEG J4 , Kg £ r 4 to Vf X'it ft v» *« . HTOJ:3l:tlifl:t5ii#-C 

# -5 . 

-C(Y)-(CH I ) B -(CH 2 CH I 0) x -R", 
-C(Y)-Y-(CH 2 ) a -<CH 2 CH 2 0) x -R", 
-CCO-NKrCCHOXCHjCHjO),- R", 
-CR l R 1 -(CH 2 ) 1 ,-(CH 2 CH 1 0) I - R". 

(St, Y. R, . R, , (n) fttf (x> te . ± IE © <t o \Z )£ ft $ n 4 . ) 



ft\z , -e^#uv-^M*ns«-&t«. ^Ux^u>/fun-;p (peg) , 
t/^fJ^S^'Jlf 1/>^'J H—Jlf (mPEG) © J: 5&ffittl^-OT*S*U, 
-,7^*;>f*5PA0«i!ff i L^. x g & © :/ n h' 7 7 ^ A' I S ti 5 S & I: B , 
fittS«*rotaj|?iJi? H«!ffSLl». BrSfc>ini*fl-#i>n!BfclS£- 

* * a fc to \z . PEGS? * fc tt PEG- & © <k o tt - * it - Wt S 14 ft # U v - * ffl n 
£ . ilLfcPAO^tt, mPEC-OHS If JH^f u tCJ; O^sKTSu 
t**T^r*. Gehrhardt, H. , et al. Polymer Bulletin 1 8 : 48 7 ( 1 9 87 ) ts ± Zfi Verone 
se, F.M.,et a I . , J . Controlled Release 1 0 : 1 45 ( 1 9 89) £ fc # M & tl ^ . g'J © 

# ft t L T te . PAO-g? tt mPEG-0H£ l-7f JUXrJl' l:f St 

5;tl:<toTI)fi{Sf $5. fiajxtt, *H!HfW : tBS#-^0 8/440,732. 1995^5 

t M * & tr . 

pao*3 «fc o:pEGic tt $ £ ar * & # ^ s £ t# -3 *> © at $> & & . g © -c t> 20, 000© # 

?H$ffO#iJV-i!JfJU>. #§g BE © g « © £ tC tt , a*. #9 20,000** 
Stt80.000©fcH<D#U 2 5 , 00 0 *> 6 #9 4 5 , 0 0 0 © # ^ fi ** £? 

IU, 30,000*>6«42,OOOST^1*i:ff S LH. ^ □ H 7 7 ^ C ^ t S t 5 t 

ftciRsns!i?'j7-o»?iii. 'j>*-*»»7K«-» , r-&w, -fu*? ? ? 
& + ft \z jta. «t + * « sa -r -5 «t 5 \z + # t> co X- & < T tt & 6 & if» . 

© ck 5 tt * U V - © # PS m tt V 7s h \Z tt . iS'JIf |/>^U3-J1, (PEG) £ it 

u * * is x v y it # u - ;p , -enew^s^^^cfc^-e-newyp-y^^a 

PEG© «t 5 tt PAO ic t3 H T Z Z \z IB Wi V tz © t. W\ C $> -f :/ © x X r- )U ffi 14 {t . 
T&bS. 7 f 3 - )P © 2 - 7 * 3 + y S ^ ® f i # ffl ^ 6 ft5 S 5. tt* . P AO £ S 
SlttSlUT-OftbU t. x*m6«)tC#MI^14T-^S^M. finj *. tt* . :r * X h- 
5 > . # U t* X )l 7 )V =1 - )V , KTKfk^^S^t-rSTttU-^-. R tfHPMA^" £ « 
l»* ttijfe«6. ± IB © U X MiMKISftfeCTft?) CCCEtSnfcfiK* 



tists59. if %.wv> smote #>\z\t. r a * w c # s it j t « , s^s^ 

# m \z a t» t . « Hii;Stt*«!!c < , *Sfc«»-r#aft«ESiS*3l#iSc:*!4 

llffli ^ C, *S«O^D F7?^tt, R, ( HP 5 # U ^ — ) 1 SitSlT 
1 ifcB2iiBF7^*tft. C © «fc 5 fC J? jg fc tJ? U -7 - « . + 

t T # * . *U?-tU>^-y©19©ffl^l*&btli, 3£ (III) T* 

Ri 

I 

(III) Z , -(C)..X-R 3 -Z 1 
I 

R, ... Xfttfnttasfc (I) TIBSLfefeiOiMtT^ 0 » 

Z 1 Rtf Z 1 1/ T , CO.H, C0,R s> OR,, CONR, R, . H. C , . 4 7 ;P * )U X \t 

R« 

1 

-N— R, 

T- £> 0 , C £ T- R, S. ZS R 5 « . H. C, - , 7 )V * )U , 7'J-Jk lift 7 U - ;k 7 Jl/ 

7)v*)v, ^ x o 7 ;p * ;u . m & ^ o 7 ;p * ;p . syi«c,. ( 7^ + j^^a 

R t (4 . R. X « N - t H P + -> X ^ -> > -f 5 H , N- t h* □ + -> ^ > N 'J 7 V — 
N-7 ■> 7 1/ 'J v > , -f 3 y >/ - )V X tt ft ffi 14 ft fi T? * 0 . 

r, a . Ri x a c (o) - a n y > , rt5 = FP7i = A*-#*-h, -f 5 y V U 

JU ft - # * - h X li J - t K D * -> X # -> > -f 5 5? * - - hTSO, f LT 



R 8 (4 . R, X « CR, R, CO, HT * -5 . ) 
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* % © * -5 ffi T- tt , R, 12 gj 20, OOOJ^ ±0»?i$f T5. *^i©/D K 

#y7]K^tt->h^i#, W6 PEGS? 7 5 > , PEGS Rtf PEGU KtffRMCff 

a) R, NRXCHjX-O- PEG-0-(CH 1 )u--NR 4 R f . 

b) HO J C(CH J ) (l S- (CH,) r O- PEG-O-CCH^j -S-(CH J ) 0 C0 2 H; 

c) HO^-CHrO-PEG-O-CHj-COjH; 



R[ . R| R, R| 

I 111 
d) H0 2 C-(C) a -NR 1 -C(0)-(C)«-0-PEG-0-(C) 0 -C(0)-NR l -CC) 11 -C0jH > 

I I I I 

R 3 R 2 R 2 R 2 

c) CH 1 0-PEG-0-(CH 1 ) B -CO J H; 

( 5£ * R. . R.&tf ( n) tt , ( I ) T*5tfCia«LfcfcOt|SIDT'2&-5„ ) 

tf#'J ^ohfu>^u n - ;u g| ^ pog& tt z ) . aferXK«io-*iBtt»^**« 

D. ^DF7»^OSi 

*-5o * 5! © i w © fc * i; ft , r ^ * +»- > j ©ffli§tt, ^;i/^>©^*-tJ->3* 
('S-r-sfk-a-^jSr-r^x-g-tj'^cot-r^. l a* o t , ^ ^ v — n> ? v * 
-fe;iO . 3' tert-r h * ;p # - ;p-7 5 > mm # { & *V t- )l) ^. & 
e>^f:MA(f, 3 X - U iW -fe > h JU-i X © S i gma Ch em i c a 1 <=> A ^ bJ ffi & ffi CO gj 
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(TV) 




A t> "J $ * -fe Jl/ : R, ' =C t H s . R, 



' =CH, CO 



^tVfA : R, ' = (CH, ), CO. R, 



H 



!in5ofl:ftiitttt«»iiti/T»*stt5:t*jinjESftTk>s. Sfr ^ 

< © ffl 9£ tc <fc 0, c©»IJu<^^©Ittofcoi;5itt4Stt*ttl.cti4^ 
a ft T ^ « . ^ ffi £ T , d ft b © <sg ffl . tOfctt, * f§ 

tttf/hSU #fc*TRB6ftT^fc. £ , ft a C Si tt 

*ftfc*HWWJB5.622.986Ri;jB5.547.981^CBB**ft* 7 -T U - )U A 

* - h R 7 Jl> A if- h (carbazate) £ ^ tr ffi © * * V > . * ^ i © y □ 

Ma«SS»!0^. ^ J6 t*J T tt <t 9 t> It A V U * + ± ;n: O t» T IB « f * . 
^::l:!3t$tl4*felit'<T©^^t>feJ;[J!Hlt5»f(;IbT^5i:l 
^Sft^^^T'*^,, ddT-K^$ftSC75«, 2 ' C *5 T ^ ^ C IB S S ni. 

#389!©$'3 1 -9->£S»Ji-r*:7 r D F 7 7 ^ O & I: o U T fi , T IB © -fe ? -> 
3 > Ei3 ± Zfig: ffi M IZ IB Wl ■? -5 . L^b— JfeWtC 2 ■{fcj^g&Plfll 
. jBSKSteflsSftifc PEGS? Oi j4#'JV-t, 

T S 3 „ 2S»©^*1*>£^'JV--l££R^£itfc«£T&oT&, ft 6 ft 
53>yay-M:HjRijY-l:«LT*i ( * ft t> % . fi fi T 2 5 % * T* ) © . 
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0 5&tfB8 £ # I $ tl U , 

2 . a>:/HT-->>fe t fc**lsgbfch7iWy*7--tzfi BB ^ 3J 

* > / F f y > , tlEI ©*camploteca a c c um i n a t a*5 J; -f > h* K g <D 
* not hapodytes foetida('<k0^^tlS7K^^t4coSfflflg*tt7;P*D'f h* t? » 4 
. #>:/K7 i '>>:fe.fctfHiir*fc£*fc«fctf*<o»<H<*tt. fex # > 3; « in H 
«iiLT©pIltt^S5utfca6tlT*0, in v i t r o ii «fc IS i n vivoTdtl 

B#ffF : !f§5,004,758^:fc<i: ZLS'Hawki ns, Oncology , December 1 99 2, 17-23^ — >> £ # 



CV) 




20(S)-*vyhf'» 



7_ 



9_ 



10 



H 



CH 2 N(CH 3 ) 2 



OH 



CPT-11 




H 




O 



Wti. Z> ?J > 7 b r ~> > mMfc lz , 10-t H o + >^ hf v>, 11-t Ho 
* -> * > ^ h f ■> > R tf/X tt 10, 1 k K n h ^ ->> , 7 - & / 



x 9 - 7 )V * )i . B 81 7 ;i/ * ;u , -> ^ d 7 )i + ;u . 7 ;i/ - . 

#355,646,159^ ( ^ <£> ft *g . *m**«M;:##£l,Tffi*&£nS) IC IE « 

> -f v r- v > & £ a* s n § . 

(g£) SttftJtlfc#UT-ilSiO*>7hfy>SSftf. 2 0-0H£xX 

ifc^2 ^ fi , #*L<tt*n&±©#>:/h7 t ;'>*i8Sfc«iiLjfc PAD— |£ 
TlSCtf •> 3 >E. 01. 2. 4 # . R * S£ #J K IB *S T -£> , 

±i3w ts > 7 h ^ ~> >m<&mizm t . issitf iiwiTfeoT. & s # 

^ # >> -f 5 H £ * KPEG- SE * JB H fc £ trie . tr U ^ 2 0 (S) tl > 7" h 7 -> 



> - =t / -pegx ^r;Mi:&*« < »(lisni:i««ji^«Sftft. #J x. tf . 3 > v 

a. y - h- <fc £ fr 5 7c * (C 1£ ffl L 7c is 7 ^ * ^ 77 )V # 5> < 5 h* K « U T . # U T - 
Oa*Sa*>7hfy> -PEGX Zf JH:IS^h, PEG— & <Ow*48te 
7->Jl'y7JI/t;PKSll:3E«S§n5. £ft&©K*#tt£#rtT8ilS*ffitt** 
L , NMRT- »ff bfc^S, *i»iHITt4iT»S:t*«»*>5ft. b ^ L . 
* *> Sf S & IB S K: * ^ T , ^-7PH7^A>7hfy>a^lli, IS £ $1 
tLT^^y-fS h* £ ffl L 7c *§ £ . Y' * i|- L T A > 7 h f y > © 20S<£ B (~ 

jg«T?tt, A 73 + 7 (Mukaiyama) gS Hi . EP "5 3 * ft 2 - i? P D - 1 - * ^ ;U t? U 

3 . <P <ftg> £ » g fiE 

± IB « # ^ T . * S2 W © 7 P K 5 v V SS 3>J tt . te©*<©{fc^*j£fflt* 

T«lt4:i*«-P*4. « A « . OH* £^tr->X-777>K*l#, BP tS 
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KTl:it70^X^Uy> ( foxuridine) <=> fit 3 £ ft & t / -S. t? X -PEG 

x x t- ;u 

°°s 

4fX*y;Mi, "A" i/7-^7f >*»#Ttt2-kHn*j/filT!, "B" -> 
X-^7f >«*#fB2-th , Q+->lf;HiiT, 7 o ? X U y > (foxurid 
i ne) X' it 3 ' & 5 ' t F o + / fi | T* , K. * h* 7 -< □ h * •> > X' \t C-4 t H 
D + -> T . Jg«t4 :n5B7"DH7?yiailli. W A * J6 

$> & m <z> ? * & m & & * > /m; n , mm* * i^^^f Kyj*>sttf< 

h* # $ e, tl « . ffiOMJffi^H. 7*;PX3U> (forskolin) & £ 
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<£> <fr Jfil ^ ^ . n > 7 U 9 X $ =?■ > ( combretas tat i n) . t* > ^ 7 X 9 1 > , t" > ^ 
UX^>. h' + y ;p t' •> > , AraC, "7 < > ^ > (maytansin) & <h* © in $r £ <Hj 

tT7/> ( amphoteracin) B&fOttaiJII. £ix 3: * . WIH3£. 4> # ig 3i 
- IS tt ft * . « * X . ft 3P It SU . M & * > in & Se * . XrP^ h'l, in K # Se 
X . <b A « X , Hag*£5SXR^ifalfiRa§X^t'fc^*ns. 

5 04*ISIt*)li:^i>T»SWl:a^fcfefi)Tllili< . I3&X7rJH)S« 

St*8?iCl!Hl:tSft4tifltl*Shfc^. £ , *f8iO H 7 7 
n 

> v a y - M* 1 Sl©$«i)|!'j7-ffl*ta<, £#ftT£^ffitt2)Ji:£^ 
$ & <^ # * t> ^ T- </> T <fc ^ t m ffi £ ti ^ . ft £ a. te* . ^ < *> cd M lc is n 

^ u t ^ 1 l> fc' c! I l(> 5 . tl i* C 5 A» . i©^DH77^ttl'J?-i:ML 
T 1 Siff)|»li>tSS^. 7^^S*«)J:5!iE)S*«)||t«||*«8)SSh 
s d <h at * s . $ e> iz , rfittftii!ij7-ioRj£;i:tHb6'f . air<^; 

**Wl:IL&»?«)^"f ycMLTRSSnsoiJ. # ^ ± '> fS. < tfc- 
d> ffi © im * # m bT fll 7tc U > -ir — v # X- # •£> (4 S & & 0 . y □ h*77y"^S^lf: 

E . 7 r nh*7y^O*j« 

1) PEG-»$fcttPEG-rS©«t5aSttftSftt#'J-7- 1 33 cb ± fin 

* * ffl jft b , tl/T, 



2 ) m it * 9- V > . ? D D * )\> A , h Jl> x > £ it tt DMF.® ,fc S & * S tt & » « 
4> T- . l,3-i?-f y^DtfJ^JI/jH-/-f 5 H ( DIPC) . 1 , (3 -y^f ^7 
5 / y n fcf JL, ) 3 ■ If **JP#y<5 F (EDO . ffiS©»jgtt5?7';i'* 
;i/ # Jl^ # v -f = K , ^ ( Mukaiyama) UM ( fisj A it A n y > ft 2 - 

AO-l ■ 7**A-K'Ji> = *A) * tt 0U x. tf Sigma Chemical & E S> TfT 

tt&S*^ (PPACA) ^Ci^a^y^U^^ai. *5 J: Zf . ->* * f ;U 7 5 V 
tf U v > (ffiLlO . y-f V^D!fjUf*75>, fcT U v > . h U X ? 
^75>*OJ:54!ISCfflETTf. 0*C ^ 6 2 2 <C fi ) £ T © S & T* . ~ 

Z <D ts m tt , 

»*;u#>a»*'£tr-^«tt;*'<--s--js#£E«3-a-T. £ % ?§ # 

^ - -9" - 7 D h'7^tW**f)JL, 

?¥ £ T . *;^>t*«SXtt75 K lit Fn* 
■*■ £ - 

z. t ir. 

o T t> «fc l/i . 

®^&-gf£14x^-^-fi!c#©0iJ£LTtt, y^'J 9- * =J V 'J 3 

n -5 . 



ol v - h z mm? z Jj & <z> i -d <om\t. 

DIPC^ PPAC& H <D ft v yj >>/^JCD#ffiTT'. tBoc-d-X«l-T y - > tz E <D 
# £ . PEG" *«ct*0*SW»:#SiJSttO#Uv-0=:||Ri»*tKl6$-a:*I 

a t . 



F. ##'JV-ttR## 

*S8WO«s©**«*i:*nt, St (1) ©fls^fcfcUEtf'Jv-ttttilUfr-ca 
So IP -B . R,tt«»WK#ttBtt©#ij7-£ti1.C06CD-p»«. ft fc> 0 fc . R, tt 
C, . , , <7) IS « & U < tt»87JKiHttil7* + *, C s . . -> v* D7* + AH 

< b I i ■> □ 7 ;k # ;p # * v 7 )V * )V . # ;p # 7 ;p n * -> 7 ;u ;u . 
7 )v * ;i/ 7 s / 7 ;i> * ;u . 7 i r 7 * + ;k 7i = *7U-;i'Xtt 

R4 

I 

-N-R, 

( j£ * R, S. R s « , H. C,-.7;U^;U> 7 U - Jl' . B«7'J— 7JI/7JI- + A 

, ^ t- p 7 ;u * ;p , ii^f n7^ + ;k r b & c , . , 7 ;u * )v ^ * -s © <b 

R. *» 

R, 
I 



T-^Stt, (n) it 0 (if a) X it 2«±©It"!r & Z> z. t. # itf £ L ^ „ 

s£ot. *mw<DZ(Dmm<Dit<£!®)\z. mmtz * - x * - h & * )u * 

-h8«*&t't*D, i&SJflfcLT-tOiSl. sfc H h U £ A & fc t* © m M 

^*^T'$»ti«ii«o^^^fffefe<Tt>iBjT-*5^. * fc . c n <=> © it s m 

it. ynF5y^'vteicjlIt6!:i*-p«4 + |lll#tLTt»<rffl-C»«. #J 
L < 'S 7- P 7 «J - )V , XtttftSftfcT^TJl' + ^TiS tt. ^ ft S O + W 

/I? : ;Hif«D7S;7Jl'*Jl'Tfti«§. «§SJ*fflHT, X ? > > -f 5 *J )V 



t *« -r # * . pi r, a* * ;i/ # * zs -f n tf ;i/ . * ;i/ # * -> :/ ;i/ . x « * ju # 

* •> X.r )l<te iz V> X )1>X * ~> 7 )U * )l T- $> Z> m £ it , PEG - 7 5 > fc t* © , 7 5 

Sic ^ . R. # t h* o + -> :/ D tf ;U . t Foty/?*Xttt Fot/if jkft 
£ © t K D * -> 7 ^ * ^ T S -5 m & it , PEG-NCOX tePEG-NCSfc t* © . -f V y 7 ^ 
- h^L< tt >f V?t-/7* - hT?J&ttffc3ftfc£K«M;:#iaKtt©# U - £ 
. £© + M**Efc;*-fr3. *5Siio#^U7-ltiifl;©¥I^75;SliX 

G. J& ft © ffi 

Ji & T S = © # ffi tt , f aSiW, ;i 13 i£ £ ft fc <h & 9 K SS :ig £ ft A 

S#-rs^t*^tr„ C © ffl fig ^ « . <h 9 to . *JLSClit75i*tt*#!Of& 
ft . ffi^©AS©«iS. ffi*©te#©K±:fc£tfMgF©/&fi©B^©K±t;;W2) 
T & -5 . 



»*SSS4*«J»-»ri6-r*«t5a:«T?ifea. =M 2* . $ * Z £ & 7 n h* y y >/ it £; ® 

S^l>Tl Q*ftD»5*5» 500mg/m' 0^1©i^g4t5. # > :/ h 7 -> > 
^.fctftfh'^wn h + a |«5yf ttft, 1 B&fcQ»5ft>&l&5 0 Omg/V 

H. SlJfifiSJ 

as(eHSHSt5ii*B«tt*t)©ifBa^. * is ea t? b , 0 t~ ib « l Ac 

E 16 a + © it & m \z ft £ L ^ & ^ * tS * cd * \z 12 « L fc . 

1 

> y ;p * * -> S m (D ts > y h t- > > -20-o-x x 7- ;u / -ft: £■ ttr (2) : 

Bl Jffi f fc ^ > v )V >t * -> 7 -fe ;P ( A 1 d r i c h ) . V> 4 V 7 P tf ;U ts 

**/-f 5 F ( DIPC. 1.9ml, 12. 06mmol ) SlJy/f A7S ^ l^J y> ( D M AP 
, 982mg, 8.04mmol) CO JD * ft M <fo \Z <fc 0 H £1 L tz "< > 5? ;P ~t * -> W ®E (1) ( 2g 
. 12.06mmol) 0 "C X* * > 7 h t > > (1.4g, 4.02mmol) C0CH.C 1 , ( 5 00ml) 

s m & iz m ?\ tz . 3^wft«!L«»fc. * 6 ti is & ^ ® m * m l 0 0m 1 * T- ® ffi 

Is > lNco^gf (10m 1X2) . *V>T1 XOlKSt MJ->i*»* (10m 1X2) T* 
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&t&vrz. m mm z&mv («*M g so.) . iETti^^ ttse^ift^f 

ml) ftD^^L, X7U-?IiSlT (2) (l.3g. 65%) £ *§ fc. 

'HNMRCCDClj) 6: I.O(t), 1.84(s), 2.1-2.3(m), 4.3 l(s), 4.59-4.69(q), 
5.28(s), 5.4-5.8(dd). 7.22(s), 7.27(s), 7.3-7.38(m), 7.6-7.7(ra), 7.8l-7.87(m), 7.92- 
7.95(d), 8.i9-8.22(d). 8.39(s). ,3 C NMR (CDCl,)S : 7.52, 31.74, 49.90, 66.59, 
67.16. 73.27, 76.38, 95.80, 120.27, 127.97, 128.10, 128.43, 129.54, 130.63, 
131.15. 136.81, 145.39, 146.36, 148.81, 152.22, 157.26, 167.19, 169.52. 

mmm 2 

t Fo + ->i|oij>^hfy>-20-fl-iXTJI'/ft&f (3) : 

§1 ^ m £ m 1 £ # M V , (2) (lg. 2.01mmol) RtXlO%Pd/C ( 500mg) CD X 
^y-JU (lOOmL) glSSg*f^--;LTRH/fcJ6t, ->i7P^\ + 

It > (5mL) SJDxfc. CO£(ti;fld«l«20l»|l||lKlD»l/. « « £ » ifl L . 
«ffiTT*«E*Kt*l/fca, 7t h=hUA*5»»iftIyT. ( 3) ( 500mg, 
50%) 

'H NMR (DMSO-D6) 6: 1 .0(0, 1.84(sX 2.1-2.3(m), 3.1(s), 4.31(s), 4.0- 
4.69(m). 5.28(s). 5.6(m), 5.8(m), 7.22(s), 7.6-7. 7(m), 7.6-7.95(m), 8.0-8.2(ra), 
8.3(s). 8.7(s). "C NMR (DMSO-D6) 5 7.5, 30.14, 50.20, 59.37, 66.21, 75.83, 
79.14, 94.95, 118.84, 127.71, 127.97, 128.52, 128.87, 129.77, 130.42. 131.58. 
145.35, 145.95, 147.85, 152.29, 156.53, 167.21, 171.69. 

mmm 3 

2--f 5 y •/ U )l 13 )i> # - )\, it * -> (O ij > y h 7- is > -20-0-X X f Jl/ / ft ^ « 

( 4) : 

( 3) ( 240mg. 0 . 5 9mmo 1 ) . N, N-*/ )V # X ;U >? -f = 
# "J — )V (288mg. 1.77mmol) 00 57 n D * )V A ( 80mL) jg J£ * 5CC T 1 8B# ffl M W 
Vtc. KETT-i§«*iSUtt, if*7tf-hftD^^L, « ^ it © 
@#£LT (4) (170mg, 58%) £ # . 
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'HNMR (CDCI3) 6: 1.0(t), 2.1-2.5(m), 5.1(d), 5.28(s), 5.4-5.8(dd), 7.0(s), 
7.5(s). 7.7(m). 7.9(m), 8(d), 8.1(s), 8.3(d), 8.4(s). 

mmm 4 

2-PEG. „ k „ . t) )V A' ^ -i )V mm V> tl > -7 h 7- > > -20-0-x X J- )V / it & #5 (5a) : 
: 

I 1 l: g ^ tl ^ i 5 l: , (3) (60.4mg, 0.148mmol) . PEG, . k 3? -f V -> 7 * - 
h (2g, 0.05mmol) . y Jbgy 5 I/ - h (15.7mg, 0.0 2 4mmol) Wv^n 
□ * > (20mL) 1 8 fl# ffi & SK Lit. iffTTii^iSL, 2 - 7 D /W 

-JL- (lOmL) 3ft»6H«S»bT (5 a) £ # *l „ 

5 

2-PEG«.i.. # ;W/X*-f © * > 7 h ? 5^ >-20-0-X* y-^/fcfcfc (5a) : 

* SB : 

0 1 fC « £ tl -5 <fc -5 fC . (4) (74mg, 0.148mmol) S [/PEC, , 1D . y 7 5 > ( ( 
12) , 2g. 0.05mmol) 02-7'n/W-* ( 20mL) » * * 1 2B* M « «E U & . MET 
TliS^SL. SftHT (5a) JtffiU, H tl £ 2 - 7 P A / - )V *> S IS 
ILfc ( 1. 6g. 79% ) . 

* J6 0U 6 

a ) 2-PEG, , k fJl'AfMt-f ^SfSK)* > ^ h ? > > - 20-0-X X T" )U / it & 
W (5b) : 

Bllt if&m (5b) CtStlLTt^. It^W (5b) tt. IU5S#f|tUT 
PEG, nN-^ f Jl' y 7 3 > (13) JUfflLT, 31 SS #J 5 (*teB) <D it & ®> (5a) 

,3 CNMR(CDC1,)6: 166.63,166.08,156.17, 151.39,147.84, 145.41, 
144.35,130.84,130.03, 128.95. 127.99,127.71.127.61.127.40, 118.68, 94.30, 76.72, 
65.66-71.65(PEG), 61.3,49.37,48.52,48.15,47.82,35.14.34.54, 33.15,30.97, 
21.62.6.97. 

b ) 20-0- t Fn + i'Ttf Aij>/Ffy>C PEG, . k V ij )l # >SxXfJI'/ 
{£&m (5c) : 
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8 ltt. Yfc^fj (5c) ®I^t)ibTlr^. PEG40 k , . 'J ij )V # > Wt ( 3g, 0.07 
5mmol) £ h )V X > (100ml) «f> TM M * L fc . d CO ft « K . * U £ A t - 7 h 
* -> H , 1 . OMft ?j£ (165m 1 , 0. 165mmol ) £ tin K. T d <D ft ® m £ 2 B# W ® git b 
. MJET-eft«*l^*L. f# <=> n @ <* £ DMSO (30ml) «f t S ft B l> It . Yt -& «J 
(3) (UOmg, 0.2 9 9mmol) £ d © ft ft C la . S 16 S £ * £ £ ffi T* 1 8ffi? HQ ft W 
Lft. x-t-JU (100ml) £Un*_. «tJKLfcra#£«iSL-CiKJfcL. 2-7 n/W 
-JM^B^ILT (5c) Sf#t. 

^mm 7 

is >? y u — jncty t-^f;nxf * (6) : 

0 2 itllb, yyiJn-JUt*** ( 10g, 0. 0 9mol) K. DM AP ( 10. 5g. 0.0 
9mol) (Dl&mt--? * S - )l (75ml) » » * jBl SfE S * Tf 1 8«HW * «s L fc . «ETT 
ft!«£|&5£L. «aSES* (100ml) 4* C » JS L fc . dCD*ft?Be£lN<£>HC 



lTpH2.5~3.0f;Ktt{tt. y^na^^>T?JflfflL.fc. ftj»bfcffltB4)jj*»6» 
IJlib, yij3-iHOt/|-^f JUXriP (6) (12. 3s. 75%) 
ft . 

l3 CNMR(CDCI,) 6: 172.85, 169.54, 82. 42, 68. 78, 68. 45, 27.84. 

mmm 8 

(6) O*>yFry>-20-0-I/fJl'/lt&« (8) : 
5lf »S0 2 S#It 5i, (6) (4.2g. 0.02mol) . ft > 7 h ? v- > U.Og 
, O.Olmol) , y / f )P 7 5 z' fcf'Jv f > ( DMAP . 2.7g, 0.02mol) . Stfy-f 
□ tf # JL- # :/ -f S K ( DI PC2. 8g. 0.02mol) <D $k ~J 2 U U * 5> > (40ml) g 

A*ft^. 0.1NcDHClTi5t#Lfe^i. S(/*Ti5t#Lit. * M B £ <£ & L ( ftl 

tK Mgso, ) , «EETT»asi$*Lfc. ^^□□^^>/x-7 = -;u^e.t#?»nfc 

lff€S8^L, (8) <3.1g, 54%) 
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'H NMR (CDClj)S : 8.35(s). 8.15-8.18(d). 7.89-7.92(d), 7.80(m), 7.63- 
7.66(m). 7.20(s). 5.35-5.72 (ABq). 5.2 l(s). 4.45-4.48(d). 4.1 1-4. 13(d), 2.2-2.3(m), 
1.45(s), l.00(t). 

13 CNMR(CDCI,)8: 168.97, 168.52, 166.98, 157, 151.94, 148.55, 146.25, 
145.13, 130.97, 130.39, 129.32, 128.21, 127.99, 127.76, 119.94,95.54, 81.75, 
76.38. 68.36, 67.45. 66.96. 49.72. 31.53. 27.86, 7 38. 

mmm 9 

z? if 'J 3 -JUWt (O ii y -f V =r is > -20-0-X X t- )V (10) : 

5l£tt€rBI2S#RBL. it & ® (8) (0.8g. l.Smmol) (DVOUu^^y-Y 
V 7 )V* umWtmm ( l 2ml . 8:4) * £ fi T 30fl- M « # b fc . «ETTi«^ ^ 
£b, f§e.n*:B#*s;^nn^^>/x--7 L JP*^fUe«b. (10) (0.6g. 
8 2%) £ f# & o 

ftif££/5£423 (10) te. DMAPtf) # ffi T T- , ffi-fk / ^ U- > 4> (C T 5? # U n - )U Bt Si 
*«CJ: (520 (S) A>^hri'>*«^t-5utl:J:f)tgiSI3tSCtfc1 5 
£ -5 . 

'HNMR (CDCIj)6: 8.44(a), 8.27-8.34(m). 7.95(d), 7.86(m)7.70(m). 7.34(s), 
5.37-5.75 (ABq,) 5.3 l(s), 4.47-4.5(d). 4.39-4.4 l(d)2.18-2.26(m), 1.03(t)."C NMR 
(DMSO-DJ5. 171.15, 169.27, 167.41, 156.84, 152.63, 148.19, 146.41, 145.45, 
131.88, 130.71. 130.11, 129.22. 128.83. 128.29. 128.02, 119.08, 95.24,76.72, 
67.57. 67.33, 66.62. 50.54. 30.47. 7.84. 

■&mm i o 

PEG,,>».y-N-^f Jl/7 5 >tiS (12) : 

31 # m % m 2 £ # m b . mPEG ik CI (Greenwald-i . J. Org. Chem., 

1 99 5, 6 0, 33 1 -336fc«ft 3 *IT t» * . S X © 1*1 « . * 9J IB * * (C # # fc 

LTffl*.3A*n-5) tra«©*)B*ffl^T. — *fkPEG, , kD . zmm b fc. *i:pe 

Gi i 1 1 i y ? O 'J K©40X^f ^75>i* ( 400ml) ^ L # 'J 7 D If 1/ > 
IS* HHcxn, 60t: t 3 b m in m b ft . *t^OE«g^**»&«iat*|»*L 
!-^D/V-A (1.5L) (12) (44g. 87%) £ # . 

l3 C NMR (CDC1,)5: 33.10, 48.38. 66. 18^7 1.60 (PEG). 



( 35 ) #^2 000-517304 

* m m i i 

Wt (10) OPECn.TS H/ft^* (14) : 

3ltl#12J#lL, mPEG s k NH, <T> £ RE & ( Greenwa 1 d 6 . J. Org. Chem. 
, 1995, 60, 331-336 I: i S S ft T ^ -S „ SK^ftKroft^te, * HJ jjffl # t£ ± IE 

##£LTiSa*-&£*l£) <h^&©^jlltc PEC >?75 >S»fi (13) 

ZmMLtz* (10) (0.14g. 0.3mmol) . PEC.M.yTJ >iSt (13) (3.0g 
. O.075mmol) . DM AP (55mg. 0 . 4 5 mmo I ) K.tfDIPC (38mg. 0.3mmol) <D M * v 2 
uu*?> (3 0ml) jg^***. *S-?18«rlBIll»lxfc. SETT^iSiSL 
. Z-yP/W-JM^BMIl/T. (14) (2.8g. 90%) &mfc. 

"CNMRCCDCl,)*: 168.39, 168.09, 166.51, 156.8, 151.80, 148.44, 146.22, 
144.76, 131.04, 130.32, 129.17, 128.17, 127.91, 127.71, 119.77, 95.05, 76.72, 
66.73-71.89 (PEG), 49.64, 38.24, 3 1.38, 7.17. 

mmm\2 

a) Wt (10) <D PEG, , „ , . N - / f F/ftfi* (15) : 
02l:*2n4i^l:, (10) (0.14g. 0.3mmol) , PEG, , k » . -N - ;* =f- )\> 7 

Z>m.mm. (13) (3.0g, 0.075mmol) , DMAP ( 55mg, 0.45mmol) RtfDIPC (38m 
g. 0.3mmol) <D M * * p p * * > (30ml) jg # £ * £ . t S T- 18P$ K * # L fc 
. «flETT?»«ESRfc*bfcfS, 2-^D/W-)^5»6IUT, (15) (2.8g. 
90%) 

,3 C NMR (CDCI 3 )5: 168.73, 168.09, 166.51, 156.58, 151.80, 148.18, 
145.91, 144.77, 130.84, 130.03, 128.95, 127.99, 127.71. 127.61, 127.40, 119.77, 
95.05, 76.72, 66.46-71.65 (PEG), 49.41, 48.3, 47.5, 35.24, 33.3, 31.06, 6.97. 

b) m (10) <D PEG, o „ » . X X -r Jl / it #J (44) : 

01 3S#|L, (10) (0.14g. 0.3mmol) . PEG, . k . . V il )U # > & (43) ( 
« T © H M m 2 2 £ # fig ) (3.0g. 0.075mmol) . DMAP ( 55mg. 0.45mmol) S. D 
IPC (38mg, 0.3mmol) Oi*y?DD/3'> (30ml) £ # « * . iitl8NfPI 
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mWLtz. METTigl^iitfct. Z-^D/t;-jy^seSL, (44) ( 
2 . 8 g . 90%) £ f# £: „ 

n m m i 3 

?*yi"j3-j^©t; t-7f fIXf ^/ft&ll (7) : 

82CSSft5i5l:, f ty^U ( lOg. 0. 09mol) <h DM AP ( 

10. 5g. 0.09mol) cDt-y^/-;P (75ml) jl « Tf 1 8«p K ft «s L . ft 

ETTg»5^£L, 3Sft€:* (10 0ml) * » ft b . ^CD*jg?j££lN<75HClT- 
pH2.5~3.0Sfittftl>. v>*nn/*>T*fcljffiLfc. tt « b tz ft ffi #J 6 8 JK 
£ Rfc * b , f^y^Un-JHOtyi-^fJUXfJl' (7) £ f# 
. 

n C NMR (CDC1 a )6: 174.55,168.95,81.83,34.43, 33.00,27.49, 21.23. 

mmm i 4 

(7) >^ Sfy >-20-0lXf;i//ft^«l (9) : 

31 * ft * Bfl 2 Sft ftf * £ . (7) <4.2g. 0.02mol) . # > 7 h 7- v > (4.0g 
, O.Olmol) , DM AP (2.7g, 0.02mol) S.CXD1PC (2.8g, 0.02mol) © *S * v £ D 
n * ^ > (40ml) ftftTM8l$Ppi!ft# bfc. 

, «»iKl7-H'J^A*iS«. 0. lN©HClRtXa»C*T?«c#bfc. *T ft ft * 
ttftS-fr <ft*MgS0, ) . SETtii^^SL, # 5 n & S g S y ? □ o ^ ? 
>/l-T;P*>6HfiftLT. (9) 

l3 CNMR(CDCl,)5: 168.81.168.65,167.10,157.33, 152.25,148.86, 146.35, 

145.63,130.84,131.13,130.62, 129.66, 128.41,128.15,128.02,120.11, 95.86, 

81.96, 76.53, 67.03, 49.95. 34.27. 32.87. 31.67. 27.94. 7.57. 

mmm 1 5 

=$■ ■* v 9 U a - )Vm. <T> ii > 1 V =r -> > -20-0-^E / X X t- )V / it $ m (11) : 

12l:i$tl?.i5l:, fb £ ft (9) (0.8g, l.Smmoi) »y'i'DD^i'>-h 
•J7;P*Dttft»* (12ml, 8:4) * ft ft T 30# IH ft # b fc . 2B&JET-e^tt£|& 
4lTifci**y^DP^^>/x-T)l'^?.l!SaLT, (11) & n fc. 
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mmm i e 

a) m (11) <D PEG, o k i , 7 5 Y/Vc^m (16) : 

(11) (0.14g. 0.3mmol) , PEG,, 1Dl y7S >SKi (13) (3.0g> 0.075mmo 
1) , DMAP (55 mg. 0.45mmol) R D I PC ( 3 8mg . 0. 3mmol) <D M iS 2 a a * ? > 
(30ml) MSmmZ, ^ m T 18B# M « # b . «ETT*«6»iLtft. @# 
tlSttSZ-^n/W-^i^BISftl/. (16) £f#fc„ |2S#|Oit. 

b) ge (11) CD PEG, . „ , . X X t- ;U / it £ 4ft (45) : 

0 1 35ISL, (11) ( 0. 14g, 0. 3mmol) . PEG, . k D . it * - )V (HT VMM. 
(»l 2 2 * # I CO u t ) (3.0g. 0.075mmol) . DMAP ( 5 5 mg . 0.4 5 mm o 1 ) K. tfDIPC 

(38mg, 0.3mmol) ©!S*x?DD^?> (30ml) S £ £ ft £ . Is! T 1 8 B# ftf] 
# b . METT'i§!8S;^SLtS, 2 - -f o /W - )V $ Q # 4 

* « SS A b . (45) * ft fz . 

mmm i 7 

g£ (11) OPEG.mi.N - / f 5 K/ft^t (17) : 

(11) (O.Ug. 0.3mmol) , PEG, , k „ . 5? -N 5 1 ;|/ 7 5 > ft R M (12) (3.0g 
, 0. 075mmol) . DMAP (55mg. 0.45mmol) Rt/DIPC (38mg, 0.3mmol) O M i? 
uu*$y (30ml) M&mWiZ, £«Tyi8B»m«#Lfc. g« 5 iE ^£ U T 2- 
^•p/W-^^eSSftU, (17) (02*#RHcD^t) . 

^S6 0U 1 8 

PEG,„ tD .5P:tSfg! (18) : 

13S#ItSt, ~ m.it PEG* o i d . (40. Og. lmmol) (Green wa Id <D J. Org 
. Chem., 1 9 9 5, 6 0, 331~ 336#R8) . =f- If Wt (3.6g. 40mmol) S. ZS * & -ft 
t-'jn (4.0g. 40mmol) <D tK (160ml) & * £ « ** b £ # 'J X =f- V > S # h )V 
l: A tl . 70^ <Z) * *8 4 1 1 8B# Pel A *l fc . ^©SlSI&ft&ilST^SLTlOOni 
l©*T?*»?b. «»-CpH2.0ST*tt{fcU&», ffi ft ;< ^ U > T* ftlj Hi b £ o ffiffi 
**St6TiS7y*j/^iTK*L. iS iS b it & . D - * 'J - X A' b - * 
- -efc «K * Bfc* b it . 2-^a;w-)M^I#Sfi4B^Sb. £*&%35g (69 
% ) £ ft o 
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,3 CNMR(CDC1,)6:31.17, 33.23, 58.24, 170.66. 

n m m i 9 

(18) © t> > zf h 7- -> > -20-O-x X 7- )l/it-&m (19) : 
::tB4Slll/. PEG, . „ „ . =f- * m m ( (18) , 16g. 0.40mmol) £ 2 5 0mL© 
M7km.it * J- V > + iZ^mx-mm Ltz. Z nmmiZ , DIPC (280mg. 2.2mmol) . 
DMAP( 280mg. 2.2mmol) S. U tl > zf V y- v > ( 800mg. 2.2mmol) £ 0 "C T JjD X. 

S&2-yn;t;-jy^BeiLTttll (13. 6g. 77%) C © * s£ « 

(19a) + (19b) © jg « T- * o & . 

* SS 2 0 

(18) © # U * * -fe JI/-2' -O-XXr^/ft^t (20) : 
;:TH5S#»L, PEG, „ „ , . J- * ffi Wt ( (18) . 8g, 0.20mmol) £120mL© 
M * & ft ^ ^ U > + \Z g fi T* <S b . d © i£ ?£ IC , DIPC(108mL> 0. 7 0mmol 
) , DMAP ( 86mg. 0.70mmol) S. /I U ^ * -fe ;i/ ( 606mg, 0.70mmol) TiD 
a.*:. :OS(iJfi&»5iIJ-eSft, 16ftM;KBLfc. II © i£ £ 0. IN© HC1 
Tifef I, SSLTiETti^Jt, S^Hf* (15g, 80%) £f#T, iltt£2 
-^□/W-JP^SBfeiL-t. C©£fiSc^te (20a) + (20b) ©S^^Tfeo 

o 

l3 CNMR(CDCl,)6: 8.59,13.60,19.62,19.70,20.92,21.0,21.29,21.65, 
25.66,30.34,30.72,31.92, 34.82.41.86,42.13,44.74,44.81,47.32,52.07,57.15, 66.36- 
7I.13(PEG),73.66,73.95, 74.36.74.4,79.89, 83.23, 126.19, 126.43. 126.77, 126.82, 
127.42, 127.68, 127.79, 127.96, 128.59, 129.04, 129.22, 130.68, 131.95, 132.51, 
132.89. 136.05, 140.99. 152.57. 165.29, 166.29, 166.98. 168.73. 169.44, 202.33. 

m m m 2 1 

a) tl > Zf b T •>> -20-0- (1) 7 7 7-- h TFA& (2 3) : 

165IIL, tBoc-1-7^ — > (l-8g. 9.39mmol) £ 7 0 0 m L © &S * & ft ^ ^ U 
>>Pi:ilTgjSLt. d © i£ IZ , DIPC (1.5ml, 9.39mmol) . DMAP ( 7 6 5mg. 
6.26mmol) X Zf t) > ~f V J- > > (1.09g. 3. 1 3omo 1 ) ^ Ot T* ID X fc , £ © K J& fi 



Ti£ETTif$tte^i«:*ft, Ztl&*#;-)Vfr*>m&mV. t-Boc- 
1-7 7 n > © * > ^ h 7 -> >-20-o-xx (21) £ & fc . 
'H NMRCDMSO-D^): 6 0.9(t), 1.3(d). 1.6(s), 2.1(m), 4<m), S.3(s), 5.5(s). 7.3(s), 7.5-8.8(m). 

b) (1.19g, 2.12mmol) £ m. it * ? U > (15ml) ihU7J^n»8 
(15ml). ©g£fcK:*#bT£ifi-eill*|B1«#bfc. « £ G£ £ b , &<t * ^ U 

> R tXx- 6 Hi* * WJSS L TTFAifc <t b T Ig© ^fiS* (23) * # . 

^NMRPMSO-DJ 6: t.O(t), 1.6(d), 2.2(m), 4.4(m). 5.4( s ) t 5.6(s), 7.2(s), 
7.7-8.8(m). 

"C NMR (DMSO-D^ 8: 7.5. 15.77, 30.09, 47.8, 50.27, 66.44, 77.5, 94.92, 
119.10, 127.82. 128.03, 128.62, 128.84, 129.75, 130.55, 131.75, 144.27, 146.18, 
147.90, 152.24, 156.45, 166.68, 168.69. 

c) # > 7 h 7 > > - 20-0- (d/1) 7 7 -T- V TFA& : 

nmmi 1 a) bfctBoc-1-7 5t - h s^^tsstt^tt t i^-T 
±e-e*iHbfc , boiiRii;¥*tffl^T, d-7 7 t- - Fsi;d/]7ts77t- 
h * m s b fc . 

d ) *>7hf->>-20-0-^U - h, TFAi£/<ffc^^ (47) : 

4*#It5t, tBoc-l-7 7=*A>/Ff-/ / (21) © ft to U 
C Boc-^ U •> x A > zf b 7 > > (46) £ ffi ffl b T . ± IB* J£#J 2 1 a ) fc ft 
f IBSffl^T* >7"hrv > -20-0- y U > T- - hSW«bfc^t*«»^*. 
e) 10, 1 1-* J- V > y * *r -> * > -f h 7" v > U > T" — h TFA& 

10, H-^^l/>v^- + ->^>7 p H5 I -->>*ffl^iTilS£«?iJ2 1 © ^ n -fe X © 
7 -y y a ) ~d) ^ii OigL, 20-0-7 5t - hSt/^'J -> t - I- TFAifi S # 5 . 

^mm 2 2 

PEG, . k D . L-7 7 X > © * > 7 h 7 > > -20-0-X X 7 ))/ / it m (25) : 
U & A : 

I) PEG ( 40kDa) 5> # ;i/ # > tt 

a) PEG (40,000) v - # # > gS © ^ - t-^?JHXf)l- 



PEG- (OH) , (50g, 1.3mmol) <D h )V X > ( 750ml) m £ ft W> L , ® i±i ?K 1 5 Om 

-!7* ^ / — Jl/ 1 . OMjg S£ 4ml ( 4. Ommol) £ *D x. tz „ ft n tz M #1 * M M T' 1 P$ ffl 
1 L t i5 i , t - 7* =f- )V ~? P ^ T "fe t- — h £ 1 • 6g ( 8. Ommo 1 ) iJD . % h ntz 

^ mm <d * mmmm v tz & t . i^io, £«-ei8«*w«#Lfc. s *s *g 

ft^f l/>/If JH-fJ^^StSBill, 45. 2g 



*f m \t i . o % * * l a> ffi l & & z. t: tfi m « l & . 1 1 cnmr» « : 

(CHj^C, 27.7 ppm; (CH),C. 80.9 ppm; C=0, 169.1 ppm. 

b) PEG ( 40,000) >J* 

PEG ( 40,000) *JH>it-^f JUXf ^20.0g (0.5mo1) , hij7J^n 
ttflt 100ml& Zt * 0 . 1 m 1 © & {fc * ? U > ( 200ml) jt « * » T 31$ ffl « # b ifc ; ^ 

9% £ a *. « z. t ffl m m £ n rz . 1 ' cnmr» m ■. c=o, i7o.9p P m 

II) a) hfv>-20-0-7 7 t - h PEGi # ft: © & fiS 

H6«#IL, Sfi-C«t*lfift * ? 1/ >60mL* (C PEG, 0 tD . -* (6.5g, 0.62mm 
ol) SgML , ^C^jgl:0t;T-DIPC (148^ L, 0. 9 7mmol) , DM AP ( 2 9 6mg. 2.4 
3mmol) X.tfif£® ( 2 3 ) ( 6 2 7 mg, 0.97nnol) £ AD X Ac . i©fi)5S^«SSI 
S^ii«>T16^rWiJ[«Lfc. 0.1N©HClTft#L. L , METT 

«»S*Tanifl!tlT (25) £#T, 2-7*13/1/ — )V b B S 1 L fc (5.5g 
. 83%) . ' 5 CR U ' HNMRtf #t C «fc O . -?-CO«jeS*Bbfc. 

"CNMR'CDClj) 6 6.81,16.93,30.80, 
46.59 1 49.28,66.17 > 69.77,70.2-71(PEG)J6.53.94.79,119.20,127.18,127.53,127.91, 
128.95,129.72,130.68,144.58,145.76,148.05,151.46,156.37,165.99,168.87,170.32. 
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&m (D V) & M Z> tz tb \z . dipccd ^bt)i:yp/t>*x*>tl«l* 
m (PPACA) ftflHTIla) ©^JB£«9SL;fc. 
IrI U * C «t 0 5-t5*I£#lftIB§2-f3. 

II b)*>^h-r-->> -2 0-0-^ Uyt-h PEG, , k „. - 7 5 \*mm&/ 
(48) © : 

::T114«1L, (48) ft f# -5 66 tC , ft -£ ^ (23) (06) (O 

R ti K> \Z it & ®) (47) (014) ft ffl L . ^JfiflfiJ2 2aC*Sn&t>©tra«© 
* JH ft ffl ^ T . PEG, ,t„,if V F©A>y Fr->> -20-0-X X x ^ * IS S 



L fz . 

Ill) PEG (1111 l-7 7r>©*>^hTy>20-0-lXr;i' (25) <D ft Vr : 
fait * J- V > 4" <D^m<D jj > ^ h -> > © 2 2 7 nmT CD UV© ft ^ ft , Mffl 

5^oft&4iK-eij6ift. ( » * * ) *f ( m m ) ot«pyn 9 h*6*>^ 

h^->>cr>Kft^ftif-»-f-5£> 2.96X 10' Mo]" 1 Cr ' T -p . * > 7 h f ■/ > 
fc-&$> (25) ft & 4m M mm T * ft * ^ V > >f K » M b . 227nm"C<75 d CD -ft 'a' #J CD 
UVKftft ftjfflfe L fc. dcDfiiftffll^T, &tf±E*>&»6tlfc«3l£*ft«fflbT 
. 1t>^^(f"0*>^hTi/>*«S»jei,fc. ft o T , CCO{Ift*>^h^^> 
> - PEGX X7.^;i,*c75^>^h5 : -->>©/^--tr>^-x 
# W 6 ft fc . 

UV& ftffll<>T£/&^4 ] cD#>;/H^^>cD%ft&5£Lfc.i;i^, PEG1 # T d 

m b x # > :/ h t- -> > ifi 2 a a T" & -a c t m w l fc . 
iv) * > ^ h ^ -> >-2o-o-^ u -> i- - b peg, . k » . ti jv a* * - h mrn^w-/ it £® 

(49) © ^ fig : 

5J#IL, *S#fF^5, 122,614-^ (3S#W©ISrt§H- * 

mmm ^ \zm% t. Lxm&&£nz>) c ae « $ n * k o t p « l peg, , k 

Dl > r -SC-PEG(2.0g. 0.59mmol) ft, ^MT40mL»*S;'ki7DD5fc;i'A4 I l;:^#?L 
fc. CO^f^tDMAP (60.7mg. 0.5mmol) R U it & $J ( 4 7) ( 1 2 2mg, 0.2mmol) 

«jn*&. ^©sjfri&ii^^acs-ci*, immmmvfz. z\ ommz o.in 

<DHClTi$fc#L. £ll/TiETt*IK S t, fi ^ ift i L T SI OlU i (49 
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) £ # T . ^^SMSlfc. 

* Jg ««J 2 3 

PEG,,*,, (d/1) • 7 7^>©*>^hfy>-20-0-XXr^/'fk^Si (25) : 
* ffiB : 

:iT-##i«C19^#,«b, £tT©£«W30l;:*;*;H5ft£4fc (31) £ H 
«-r-6fc*©^«i:RI*©*JH*ffl^. (2 7) CD ft ft 0 lc PEG - d - 7 ^ > (28 
) X«PEG - 1 - 7 7 ^ > (29) (@7C@i) £ffll^Tft£#l (25) 

* #J 2 4 



PEG..,,, (d) - 7 7- >CA>^Kry>-20-fl-lXf^/lt^Sl (26) : 
7J i£ A : 

@ 6 l: S 3 5 i , Ui?6#»iLT tBoc-d-7 7 - > * m ^ X % 1& W 2 2 

©ft*4& (25) SH«t4OI:««!bfc<0iHiC*ft«ffll4T. S g © ft £r 4t) 

a* m m £ n -s . 

PEG, 1 ! 0 , (d) - 7 7 - >© t> > ^ h t- -> > -20-0-x X 7=- )V / it "& 4fe (26) : 
^ffiB : 

* as m 3 o fc is m z n tz it & m on ZfM%~$-z>tzi>b<n^m£mmn>^M*m 

(27) © ft 19 K PEG-d-7 7 - > (29) ( i 7 5 # I ) Sffl^T, ft £ f5 ( 

26) fcsussna. ±E¥ionrn**ffli>T7ts7 7 = >fi^**i»t 

•5 £ £ t> T # ■& . 

PEG, . „ „ . - 0 - 7 =? — > ( 27) : 

m 7 ^ $ tl -5 £ 5 fC , PEG, ,»».=: & (3g, 0.075mmol) £ 3 OmL © M 7K * ft * 
7 t U>4"f-^HT^F»Lit. 0 < CT-^<75?§?^(C. DIPC (91.4m L . 0 . 7 2 mm o 1 ) . D 
MAP <128mg. 1.04mmol) StfJ - 7 7 - > - t-7" f )P X 7. r ^ (109mg, 0.59mmo 
1) 3S$l1tl:^ ©KiSI&i^ilCStfiftt, 1 6^ff B 1«!ibfc 



eg, , , . . 0 - 7^-> - t-y^-;i/xx^;u^#x. ^nstft/f (50ml) 
t h>j7J^Difi (2 5ml) rog^tl + iC^ML. 0"C T-!ft*3 lr»fc. £ Rfc 

5fe L . aHfc^^l^/X-^.H/j&i&iattSrWllSI&b. (27) (2.3g, 77%) £ f# 

,3 C NMR (CDClj) 6: 32.99, 33.62, 68.10, 69.72, 169.08, 172.04. 

* m M 2 7 

PEG, , , » . - d - 7 9 x > ( 28) : 

H7C83ft«J;51:. ^)!fS0*l2 6<Dft^^ (27) S£-jST*fci&t::fl!fflLfc 
OfcRftCf - 75~> - I - JUXf JK?)ffifoOI: (d) - 

79x> - t - zrr ji oLx-r m^x nmofo'Sm &m&? % . 

m m m 2 8 

PEG, , k . . - 1 - 7 9 — > (29) : 

*ttfll2 60>fls*4|j (27) **riE-T*^«>K:fi[fflL/fc©i:|g«©^)ifcfflVi, 
/3 - 7 5 X > - t -^f jHXfJH)ftbDt (1) - 77r> - t - ^f;nx 

* % «sj 2 9 

(27) <© /I ^ U ^ * -fe - 2'-0-XX^;U/<b^fe (30a) : 
0 8 £ # HH L , PEG, 1 t D , 13 - 7 5 - > ( (2 7) S 2. 3g. 0. 0 5 7mmol) £ 2 0mL© 
*7K^-fk^5 1 l/>4 ] iC^MT-^^bfco OtfiCgtl;, DIPC (32m L. 0.2mm 
ol) , DM AP (25mg, 0.2mmol) & XS /I 9 U ^ 4- -fe (175. 6mg, 0.2mmol) * iO 
fco uOS(6I^«SSfll:ST?ia«)T. 16RpM»BUfc. d © ig S£ £ 0 . 1 N© HC 
lfifetL, SILTMETTl5?$t, flHi#t LT (30a) ( 2g. 87%) £ 
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13 C NMR (CDC1,) 6: 9.08, 14.22, 21.49, 21.89, 22.18, 25.9, 33.55, 34.90, 
35.03. 35.21. 42.67. 46.9. 52.22, 57.51. 67.59-71.96 (PEG), 73.97. 74.60, 75.01. 
80.11. 83.52. 126.32, 127.11, 127.57, 128.05. 128.17, 128.65. 129.50. 130.79, 
131.96. 133.06, 136.75, 141.84, 165.97, 166.77, 167.45, 169.21. 169.70. 170.28, 
170.33,202.82. 

b) (28) <D nc U ? + "t JU - 2' - 0 - x X =r )V / it & m (30b) : 

/3 - d-7 ? =-> £ m^T&mm 2 9 a»^JlH£iSt9iIL, 

it^m (30b) £f#fco 

c ) ( 29) <D n fp U 9 4=- -fe )V - 2' - 0 - X X y- )V / it & m ( 30c) : 

/3 - 77->©fttt) l:l - 75 = >fcJBHT*lS«2 9 aO^ii£i&£0jIL 
. ft (30c) £#7c„ 

* ®\ 3 0 

(27) O*>^hry>20-0-lXfJl'/ft^«l (31) : 
: ^T09 & #Ib, PEG )(1 ..(3 - 7 7 - / ( (27) £ 2. 3g. 0. 0 5 7mmo 1 ) 

£ 2 0mL<£ SiTKifift * ^ V > * (C^ffiT-jgS? b , dCDjgffgtCO'CTDIPC ( 3 2 At L, 0 
.2oimol) . DMAP (25mg. 0.2ramol) S. * > ~f V J- > > (130mg. 0.25mmol) £ SD 

HClTifc^L. ^ fil LTMETtl^cf-tt, (31) £ # . 

* JS M 3 1 

(27) CD # h' V 4 D h * -> > -4-0-X X t- )U / <b £ m (32) : 
IltBl 0S#1L, PEG, . » „ . 0 - 7 7 x > ( (27) £ 2. 3g. 0.057mmol) 
£ 20mLC9te**ft * J- V > * \Z M M X' m M b fc. ^ O ^ « I; . Ot TDIPC (27.3 
ML, 0. 18mmol) . DMAP (21.9mg. 0. 18mmol) H 7 -f o h + y > (HOmg 

, 0.25mmol) £ fin Ac . : ©SlSI^KlSIIKS TfiftT, 1 6 B# W! » H b fc . 
C ©i§*££0. lN©HClT-*5fe# L- . SlUSffTtll^t, fi ^ 1 ft t L T (3 
2) £#T, 2-7"p/W-;^^BS^L-£. 

m m m 3 2 

7 □ ^ HfSS © * > •/ h T" -> > -20-0-X X 7" ^/ft £r#I (35) : 



mi 1 £ # m L , A > y H f •> > ( lg. 2. 8 7mmol) CD CH, Cl t ( 700ml) SB }S $f 
\Z . 0tT7ntf S ( (33) . 1.2g. 8.61mmol, 7 K U 7 f tt (Aldrich) WL 
) , v 5 -f V 7 a tf ;l/ * ;P # v -f 5 K < 1 - 3ml , 8. 6 1 mmo I ) R Zf v * )V 7 5 y tf 
U 5> > ( DMAP . 700mg. 5.74mmol) SiAfc. 4 fl£ M jg # L Wt tf . '# b ft 7c H 
ti»*S»100mlC S« U . lN<Dig& (10mlx2) . 1 XOlftlt hUf 

AM** (1 On 1X2) T*ft#L/c. #«S*Si®L (*&7RMgS0«) . Hff Tfll 

^y-Jl/ (10ml) TtD^^L, X7'J-tlIlT (35) (0.9g, 67%) 

1 HNM^CDCl J )5l.0(t),1.84{s)^.l-2.3(m) > 3.9-4.4(q),5.28(s),5.4-5.8(dd), 
7.2(s), 7.27( S ),7 6-7.7(m).7.81-7.87(m)7.92-7.95(d),8.19-8.22(d),8.39(s). 

,3 CNMR(CDCI 3 )67.52. 24.97,31.77,49.97,67.16,76.53,95.73, 120.29, 
128.05. 128.17, 128.39. 129.64. 130.65. 131.17. 144.94, 146.48. 148.84, 152.18, 
157.24, 165.97,166.83. 

* m m 3 3 

3 - H m m © * > ~f V 7- -> > -20-O-X X r- )V/it<&® (36) : 

§1^^1*01 1 * # 88 L . # > 7 h t- > > (l-06g. 3. 04mmol ) <75CH,C1, (500 
ml) mmm\z, OtT3 - HSS ( (34) . 1.7g. 9.13mnioU 7 ^ H 'J *>f ttB 
) , ■/ -f V P t! Jl- ^ ^ ^ y -f S K ( 1. 4mL. 9. 13mmol) S. v ^ ? ^ 7 S. / tf 
U V> > (DMAP, 743mg, 8.04mmol) £ in A fc . 2P*MJK#LlttW-fc«, 16B*K|gi& 
f- IS Mb it. f# <=> ft 7t £ 2* W ^ ^ £ 100m IK igjfS L . INOT&g? (10nlX2) 
. 1 XOlRKt h 'J f < 1 On 1 x 2 ) T ft # b it „ W US Jf £ >!£ « 

b (ffi^MgSO.) , «EETT£«£-&, »fiKH#t»T. ^^If^7tf 
-H*»SWteftL/t. yK\-Z.<»£.&.m&*9S-)V (10ml) ttOOitL, 
U-SISLT (36) (1.3g. 80%) £*#7t. 
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l H NMR(CDC!,) 6l.0(t),2.1-2.3(m),3.3 (s),3.9-4.4(q),5.28(s),5.4-5.8(dd), 
7.2(s), 7.27(s),7.6-7.7(m).7.81-7.87(m)7.92-7.95(d),8.19-8.22(d),8.39(s). 

13 C NMR (CDC1 3 )6 7.52,31.77,49.97,67.16,76.53,95.73, 120.29, 128.05, 
128.17, 128.39, 129.64,130.65,131.17, 144.94,146.48, 148.84,152.18, 157.24, 
165.97,166.83. 

* ffi M 3 4 

PEGv 7 5 > ttBtt (13) - tT X - A > y h -> > - N - PEG, . > . . -20-0-^ U > 
t-Fi (36) ©EJfc/Yfc^* (37a) : 

§1 tltH 1 1 * # 1 L , PEG, . „ „. i? 7 5 > ft gfcft ( (13) . 5g, 0. 12 5mmol 
) . 20-3 - F If M iJ y 7 h t- -> > ( ( 36) , 3 2 2rag, 0 . 6 2 4mmo 1 ) Stfh'Jlf 
;U75> ( 20 8 wL< 1. 497mmol) <D M 7k ft ft ;* ^ 1/ > (75mL) gl^^if 3 B 

ra«j*bfc. SffTT-Msi^jt. # e> n tz m # £ DMF. *H-C2-^o;V 

-JM^BeiLT,,ei>lftiLT (37a) & (4.4g, 87.4%) . 

* ffi 0] 3 5 

MTjumm - t*X - ts > / h r •> > - N - T-fe^Jl/ - PEG, , k d . - 20-0- if U v ir - Y 
tit&m (37a) ©Kfc/ffc^tt (37b) : 

51 * M * H 1 1 *#» L . (37a) <ON-7-fe^;H»J*ft:<0«aH&S-r ( (37b 
) . •ft^rfj (37a) ( 3 0 0mg. 0.007mmol) . ft * ^ & (28m L) & 

tfK'J5>> (28 m L) <D ft 7k ft it * J- V > (5mL) ft * * £ fi T 1 8 B# HQ jf W L Ac 
. i§aS£R£5feL. 2-^a/ty-)|/A^It*B^lLT. (37b) £ 200g»fc. 
^ J£ 0*J 3 6 

PEG 3 >m.mm. (12) t (36) CD K (S / -ft #5 (38) : 

cntBi lCSifiTusiic. pec^.n - / ? jpvjs >fiii ( (1 

2) , 5g, 0.125mmol) , 2 0- 3 - K m Wt ti > 7 h =r -> > ( ( 3 6 ) . 3 2 2mg, 0.6 24m 
mol) Stfh'Jlf Jk75> ( 20 8 « L , 1.497mmol) <D ft * ft ft * ? 1/ > (75mL 
) **c*£ffi-p3BIWIt#Lfc. MJITT-^!«*^%$i3-, H6ftftl#*DMF 
^ <=> , *l>T?2-^D/W-)M^ff«ftLT. ei>lffilT (3 8) & # 7c (4. 
5g, 90 96 ) . 
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m fa m 3 7 

2 0-+J- )l 3 -> > * > y f- 7 -> > (41) : 

2S#1L, -9- 3 -> > (5g. 56. 13 mm o I ) . Boc* tK $l ( 1 4. 7g, 6 
7.35mmol) Rtf*lftt h U 9 A (4.5g. 112. 2 6 m m o 1 > <D * ( 25mL) S IB. * £ £ 
T 181$ Hit # b . d©fi£je£4fe£0'CC#a31L. 6N©HClT-pH3£ T&ttffc L 
T. ;PT»taLfc. &!*£^?g£-fr. ii&ltUBocff 3// (3 

9 ) £ t# . 

l H NMR (CDC1 3 ) 84.58(m),3.0(s)4.O{m). 

Boc-if ;U 3 -> > ( ( 39 ) . 1.63g, 8.61mmol) £ g S T- * * * it * x V > 1 OOtnL 
d 0) m i£ K Ot T- DIPC (1.3mL. 8.61mmol) . DMAP (725mg. 5.74mmol 
) Rtf # V 7 v > (lg. 2.87mmol) * jta *. . Jl©gf£ig£%b£&i&fc3:T!' 

MfeT. 2 PS HA ft H L . r<O^*SO.lN0HCITiSti*L- ^ULTiETTIl 
£ t!: , S @ # £ f# T , !-^D/V-JI'A 1 5SMil, 2 0-Boc--tf- )U 3 -> > * > 
y h 7 -> > ( ( 40 ) , 7 5 0mg. 50.3%) £ n Tz „ 

20-Boc--^- )W 3 -> > # > y h 7 -> > ( ( 40) . 75 0mg) * M it * =? V > (4ml) 
RZf b 'J 7 ft* a mm (4ml) + K:»#L. £fflTlBSW*#bfc. X - x Jl/ (1 
0ml) ^SPX. aiSLfclft^gaUTSSl, SfiUlfftU (41) (55 0mg 
. 85%) 

'H NMR(DMSO) 6 1.0(t), 2.2(m), 2.7 (s), 2.84<s), 4.4-4. 6(dd), 5.11 (brs), 
5.34(s), 5.65(s), 7.36(s), 7.6-8.3(m), 8.74(s), 9.46(s). 

13 C NMR (DMSO) 5 7.55, 30.21, 32.49, 47.87, 50.22, 66.40, 77.72, 95.34, 
118.84, 127.74, 127.95, 128.76, 129.67, 130.51, 131.65, 144.64, 147.88, 152.24, 
156.48, 158.23, 166.78. 

m m m 3 8 

PEGv ti )V # >m. £ (41) ©Efc/fb^tt (42) : 

31 # ^ # 0 1 2 * * JS L , ^iaT-***ft:^xl-> 30mL4" PEG, „ k , . — Wt ( 2g 
, 0.05mmol) £ ft M l> . CI O ft 0"C T? DI PC ( 30 fi L . 0.20mmol) . DMAP (24m 
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g. 0.20mmol) S. XS 2 O-tt )V n -> > # > ;/ h J- -> > ( (41) . 112mg, 0.21mmol) 
£ *D Ac . Cl©S«S^tlS-^MtrSTMiSi>T. 1 6 IW tt 11 L- . Z. <D m Wi & M 
E T T- 1 U t , a^lft^iT, Ctl$2-yD/t/-JM>f.B^IL. (42) 
( 1 . 4 g . 6 9%) £ m fc o 

sn is m 3 9 

a ) PEG, . k » . if U -> > ( 50) : 

^*&T-PEG,. kB . "IS? (9.5g. 0.23mmo.l) £ 20mL W & * & ft * 5^ U > K ^ 8¥ L . 
CC75^^(-0 < CT'DIPC(141wL. 0.92mmol) . DMAP ( 1 97mg. 1 . 6mmol ) Rtf^U 
y>-l-^f JUXfJl- (176. 4mg. 0.92mmol) £ jJD A 7c „ 3 RfK^CC 
^»$Sll:SflJ6T, 16«r W«[« L fc. ^©*§?&£0.1NCDHClTi$te#L. & 
jiLTMETTll^'a-. 6 l> I ft t L T PEG. . k , . ^ U -> > - 1 - 7 =f- )V X X 7- )l 
£f#T. i£ft*5PU> (5 0ml) Stf h'J7**oSS (25ml) (OU%^i^\zmM 

SLT (50) < 7. is. 75% ) £ » . 

"C NMR (CDC1 3 ) 6 39.42,69.59,70.19,169.39,169.46. 

b) PEG,,n,7ir^77- / (51) : 

PEG.. kD .-g! (9.5g, 0.23mmol) S £ fi T 20mL © *f * :» ft; * U > K * * L . 
ClcO^?^(CO'CT"DIPC(14lAiL. O.92mmol) . DMAP(197mg, 1. 6 m mo 

1) S. 7 x x ;i/ 7 7 - > -t-y 5P ;P X X t- ;l/ C 1 76. 4ms. 0.92mmol) £ in A. tc . 
3 5?f«t^ OSJSjg^i^^licSfSfeT, 161$P«Ilfc. Ciro^^^O. 
lN<Z)HCIT-i5fc# b . glLTiffi7TIf!^t, at>B#iLT?EG„...7x = 
*77->-t-7'f JUXriKiT, «ft;*5fU> (5 0ml) R h U 7 Jl/ * D 
(25ml) Ol§*>fl:*#l, 0fe-»il>fc. i£ft*5P 
|/>/X-r)^^ifl£SSSILT (51) ( 7 . 1 g . 75%) » fc . 

l3 C NMR (CDClj) 5 39.42,69.59,70.19,169.39,169.46. 

c ) PEG, . k .. D -f -> > ( 52) : 

T-PEG, , k - & (9.5g. O.23mmol) £ 2 OmL © ffiE * ft ft * ? I- > K ft * L . 



Ciro^^t'0 < C-CDIPC(141/zL. 0. 9 2mmol) , DMAP ( 197mg. 1. 6mmol) Stfo^f 
x>-!-yfjH7f;i' (176.4mg. 0.92mmol) SOtf ftifc, 3 8* ffl ft \Z d © 

L . R HL T J(t E T T? 3S JE S ■& . 9 ^ Iff t t T PEG, , t . , □ -f ■> >-t-7f;H 
X^;P^»T, ^*l£iftfc;*^l/> (50ml) tMJ7J^DBt (2 5ml) © 2i £ 

l^^fi^SLT (52) (7.1g, 75%) £ ft . 

I3 C NMR (CDClj) 6 39.42.69.59,70.19,169.39,169.46. 

d ) PEG, md.^D'J > (53) : 

ilTPEG,,iD,-i (9.5g, 0.23mmol) £ 2 OmL © $8 * i£ ft * ^ 1/ > i§ L . 
uffliStOt-CDIPC (14U L . 0. 9 2mmo 1) . DMAP(197mg. 1.6mmol) »tf/D 
U^-l-^yjUXr^ (176. 4mg. 0.92mmol) SOtTJlDifc. 3 BS |BJ » K C © 
SJ6iB'&**ft»K:*T»ie>T. 16R* «*■ I, fc. u (0 g ffi ^ 0. 1NCOHC1 1 iit t 
L, SSLTMETtifSS*, S H H <h L T PEG, . „ , . zf a U > -\-zt 7 )l> X 
*T-JH6»T, £ tl * fls * U- > (50ml) tMJ7;UD|S (25ml) (Og^ 

O'CT-lftH^fc. mUZV&lzL, i&it A ? U > / X- t" )U <b 
1*4B^SU (53) (7.1g. 75%) &*tfc. 

"CNMRCCDCl,) 6 39.42.69.59,70.19,169.39,169.46. 
e ) PEG, . k . . * 5f ;t x > ( 54) : 

S1TPEG -« (9.5g, 0.23mmol) £ 2 OmL © *S * 4ft {fc ;* ^ V > tc jg ft 



b. d © i§ M \Z OX: X' DIPC (14U L , 0.92mmol) . DMAP (197mg. 1.6mmol) 

t->-l-yf ;i/X^fJl/ (176.4mg. O.92mmol) £0t TJnxfc. 3 m ffl & 
l:^©S)51^tl&iif:STl«)T, 16B#f?fl*ScKL;fc„ d © ?g £ 0. 1 N© HC 1 
T-iSt^b, ft« L T te S. T T m % £ it . I TPEGmii. / f >-t- 

y ^ Jl/ x X * ft T . m.it (50ml) itf MJ7JPta»* (25ml) © 

i»eH#*S«ftt/T (54) (7.1g, 75%) 
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"C NMR (CDClj) 5 39.42,69.59,70.19,169.39,169.46. 



* m m 4 o 

7 =y 9 a f )V - PEG:/ □ V =y v if : 

^ITPEC^.L-J^-^rl ( (29) . 11. 5g. 0.287mmol) £ 2 0 0 mL CD M * 
1&<t * J- V > \Z m m L , £ ©flUKKCCTDIPC (0.175ml. 1.15mmol u L ) . DMA 
P ( 140mg. 1 . 1 5mmo 1 ) S: Zf 7 -> ^ D t; )l> ( 258mg. 1 . 1 5mmo 1 ) £ M 2> „ 2 PS 
*CCOK*«^lieSll:*-Pil6T. 16BS|HJSfc»T S . C CD S S£ 100ml 
\zmmL . -fc 7 hT-igiILT!tii^£i>£ffiTT^?i!£-ti, HtttLTT^n 
hf ;p - peg:/ a F5 7^51 t, CH,ci,/i-fJM^s^^t§. 

* ffi t»J 4 1 
■/J'DX#iJ > A - P EG / a K 7 -y ^ : 

PEG, , k D . if U -> > - & ( (50) , 11. 5g, 0. 287mmol) £ ^ M T 2 00mL CD *S * ffi 
it * ^ U > \Z m M L , £ CD $tfc: 0*0 T DIPC ( 0. 1 75ml . 1 . 1 5mmo 1 uL) . DMAP 
(140mg, 1 . 1 5 mmo 1 ) R -> a X # U > A ( 1 . 38g. 1.15mmol) £ flQ 5 . 2 B# 
IBRl:^«DE«fi^*S*ll:$TI»T. 16i*FP B '1£5(g-r £ . £ CD 8? £ 1 0 Om 
1 fc & «& L . -fe^-r htlIbTll«l^«ETT'lSSt, l*iU-/jD 
X # U > A-PEGy a K 7 *j if & #T . CH,Cl,/x-'T-;i/rt»&3ittfc-r*. 

31 0>] 4 2 

7 ^ * > U > -PEG:/ n F 9 y if : 

PEG, . k , . 7 x - )V 7 =7 - > - ( (51) . 11.5k, 0 . 2 8 7 tomo 1 ) ^^ST200 

mLCD&5jc&{t;*?U>fci§«?L, C<Ojg?gfcO'CT-DlPC (0. 175ml. 1. 1 5mmo 1 u L 
) , DMAP ( WOmg, 1 . 1 5mmol) R U 7 * * > U > ( 419mg, 1.1 5mmol) £ JjP A & . 
2SSM(;c<7)SfSS^ti^^fll:ST-fi«)T. leBIBtttt 4 . ^co^^^^J 
100mlfcS«L, -fe^-rhT'iSiigLTffija^^MJETT^^^-a-. @ & £ L T 7 
t * ~> >J > - PEG :/ D KJyjTtUT, CH, Cl,/X-r)l' * s b B^itli. 
^ SS «SJ 4 3 

7 )l U jr >/ — )l (Fluconazole) ■ PEC^O K 7 7 ^ : 



M M. -V PEG, . k 0 .□<->>- m ( (52) . 11.5s, 0.287mmol) £ 2 0 OmL (D M tK t& 
It * U > \Z m ffi L . ^ <D m i& IZ 0"C T DIPC ( 0. 1 75ml . 1.15mmol mL) , DMAP 
(140mg. 1.15mmol) R U 7 )V 3 -jr 7 — )V (352mg. 1.15mmol) £ So -5 = 2 B# RSI 
8l:uOS)tSfi^«6ail:STl6T. 1 6B# H ft JB "T <5 . -ro^^^^lOOml 
K: » It L . ■fe7-fhT«iSLT*iB*fc«BETl?ilS3BS-a-, lftHT7^3t 

- ;u - peg -? u h 7 7 y s § t , ch, c i , / x - t- b s m a f a . 

*l #J 4 4 
7 n ? X y > - PEC/n K 5 y 9 : 

iltPEG 111 ..7'DiJ>rS ( (53) . 0.5g. 0.0125mmol) £ 2 OmL © ft tK & it 
X ^ U > izmmi< , H © S $ C Ot T 3 O it 2-9 U n-l-^^JUtf U i? — O A (17 
mg, 0.0 6 7mmol) , DMAP (17mg. O.Mmmol) R 7 D ^ 7> O U v > (13mg, 0.049 
mmol) £Jta;t3„ 2«rM«K:Jl©E«H*1fcfc3SSK*-e«»T, 1 6 IKJ » B T 
4. £ <D****J 100m lfc « IB L . t7-f H-iaLT8ii**iETT-|^$ 
1± , B#tbT70^')Uy>-PEGyDF7 7^$llT- CH, C l , / X — =r )\> 

mmm 4 5 

in vitro/W^Ty-fe'f 
i © * 86 0>J T , -^Win vitro7yt-f Sff o T«* 3 nt H & H * > ^ h 

# ^ » :/ n F7'^OIC„*ftSlfc. 

t^TOft^ftt^tiT. 1 <@ K _t©P388/0 (-7 £ 7> U > * *r £ • Souther 
n Research Institute). HT-29(h h « JH « ) R. A 5 4 9 ( t hilSHtelCSb 

P388/0«ffl J3S ^ , RPMI 1 640ig W (Wh i t taker Bioproducts, Walkersvi 1 le, Maryl 
and) + 1 0% FBS (Hyc 1 one, Inc. Logan, UT) 4" T ^ # L . HT-29HfflBSte. DMEM (G I 
BCOBRL) + 10%FBS (Hy clone, Inc. ) <P T: i& m V tz . A549i&fflflSteDMEMIF-12(Biowhit 
aker) + 1096 FBS (r»^Fffittffc L, fc t> ©) fT-i§8Lfc. /\' -f * 7 y -fe -f . in 4. 
ftliSi) fc*»J (fungizone) *lo A fcf ft^ *1©*«I «5 "P T?* & ^ fc . 



*>^hfv/S^/^ 'J^ + t^iDKSOCiSIRLT. « tf2 T- ® S & g K 
ULfc. PEG-* > ^ h f •> > ^ o PEG-/t J U + t * ^ □ H 5 7 ^ 

7 ? •k-i * -i & a * ^ * — mists*? — h -v 2 m-f-? & z a r> 

Tz, 7-f?P^<^-^l/-M;<b^ift£2|gli^KTJPxfc. 0.1% f- U 7 
■> >/VerseneS J)DiT37'CT^ >*a^-ht5^<!:(:<kl3. IB IS S *! L fc . 10 

ffittftufeo v -f v n * -f * --j v- h©f ft^no^iju:io, oo*h & an a. 

fc. 3 H «, ttWfc^fi* . Alamar Bl«e5 13 1 1 © f§ S f t: f o T JD ^ 5 C i 
#Sg{b^«5©ic 5 .<hitKLfc. 



IC S . (nM) 





P388 


HT-29 




5 


21 


h jKt" # > (Topotecan) 


29 


99 


5a 


7 


30 


5b 


18 


153 


31 


98 


305 




37a 


24 


110 


37b 


49 


137 


42 


15 


46 


45 


9 


27 


49 


33 


40 



p-388 - o * & ita.mmi&% 

HT-29 - t h f£f®ffiMM& 

(DM® «fc D t> S tl T H * d t to ■& . 
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mmm4 6 

in v i vojl ffe 

z. <D^mmx'\t. o x & it ffitr frRtfttz mm. mm m&m*:? )i>&Qi-?T , 

*^BBl:f ^taibfcft^t©io^l:o^tin v i voffi i4 £ iF ffi b Ac , 
v O X a lfa#f =t )V (In vivo P388) 

£tT©3cfc3cbfc<t:£*S. V •> X a Jltt^«Hia^P388/0 ( V £ X . 'J > A* * « 
£423) CMtSin vivofittC^^TX^ U - ->^ L-fc. Southern Research I 
ns t i tu te (Bi rmi nghan, Al abama) ft* £ i&ffl fl§ & £ A ^ b > RPMI1640 + 10% F BS^ i& 
tbt. P388/0M j@ SliBMfcO#*ft***2IIIfTlr>. 4TOin vivo* g* T 
*tgC»iig§t^ (£#g? 9 5 X fit ±) bAc. £ & 7 ~ 8 I M©l| ©CD2F17 

•7 X (Taconic Farms, Germantown, NY) £ fiff 5£ (C & ffl b Ac . 1 M frl NH -fb $ ■& 
«. ^5£bAcB0 ( "b* D ) . V £ X (C p 388/0*ffl m (5X 10 ! iJg/V^X) * 

mii£f*j (i.p.) f-^ffibfeo v * x £ 7 > \zmm?)i- ? \z& u # vt Ac <i 

^^-/C?^ 1 0~2 OE) . ZtlP><D?)V—zntn>bn—)Hf)U-zf£> 

M m * Ac « :/ o H 5 y ^ i/s -f ti * g W Ac ^ ;u - y £ * $ A, T fc» Ac . 

^IC5 SliLT ( 1 3 @ ~ 5 B I JT) JS4 ( 500 /i L , i.p.) b Ac , 3 > h 

□ - )v >f )i - zf \t , mmm ( in » t*i x « * ) £ # Ac „ 1^4 o b st-y^x 

^^Ecc^-L. £ l¥ « L . 4 0 B S©4i?$&A-t>r-yT^Lfc. 

iS»ig» <P llll (in vivo HT-29) 

IS &i P^Mc . 18~24g, 1 0~ Uil (D (D nu/nu"? X (Harlan Sprague Daw 
ley, Madison, WI) i£ f ffl L t „ ATCC(HTB38) fr«=>@^ffi*gHT-29(tbS£fl§il 
ffi) £#T, DMEM+ 10% FBS4> "C ig S b Ac . 1 I: - flE I fi S « ft « * L , in vivo 

■f CYfX* Aft, ^i®bAc&ttte7K;&tf*i^*l£^ffl<7):k£fad libit um*#A 
I* W & . lMIH]JHfl:3-&fc»£. 1 X 1 0 ' (C <jU 9 © o Ac HT-2 9B * iSB JIS £ * - 
& T SB <fc (vfXCii«i*ObSl) C a 14 L T , M -IS £ ^- £ it Ac , CO 
ffi^afcf{$<££&jI2[HlfIg?b. 1 El feli 1£ 80 5£ b Ac . &V7X©|fiJ*©#8ni. 

*'j/^T2*7c«si:±oai)ei,, ^ (is^^w= ( s s ) x ( « ) 1 ) / 2 



) sffli>TiHLft. mm 300mm' t~i§ t * . v^x*»o*»<on 

& ^ ;U - zf \Z ft Vt It . # 3 > h P - )V if )l> - -f \Z Itt ti > h y- v > 2. 5mg/ kg/ 

-fX*^«tE»f4i3l:v*7**iL. 1 r * t U "7 ^ 7 5 BE iOI/ - 
^ # W L , # C M »J T £ * J: 3 K IfK: ft £ £ tt fc . «D ^ § (t 4 7 ^ X ^ , 5 M 
ffl . ^IB^&AlBSTllllllCBB. rX FS^ 5 00 /i LTi.p.ffllbt. 



P 3 8 8 ^ - 9 





mg/kg 








0 


13 


NA 






16 


NA 


80 




11.4 


21 


10 


ft-&HJ15 (PEG 40kDa ) 


16 


NA 


60 


>fb^^48 (PEG aokDa ) 


16 


NA 


80 



^<Dm<Dy : -^\t, *5£mv>7 D H 7 y ^ & ffl T f§ S *l fc 0 « * ** . # ffi £ 
» ft ¥ m. <D it & ® <0 ±W m \t . »*SftTk>ftH* >/hf->>04i¥$tliS 

& t & o tc . 
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5 M B 





(mg/kg) 


(%) 


(%) 


tttim (%) 




NA 


723 


+6 


100 




62.5 


- 20 


- 3 


50 


15 


62.5 


- 60 


1 


30 


48 


62.5 


- 80 


- 9 


0 



711 

( a « © 2 a w a ) 





(mg/kg) 


M^CD^fi (%) 


(%) 




NA 


1347 


+8 




62.5 


62 


- 3 




15 


62.5 


- 73 


+ 13 


48 


62.5 


- 96 


+25 



* S8 93 © y n K 7y y©igSH;<t U*i§ttA'fibfcc: tCJlD^. x - 9 \t PEG- 

B* HI H © tt , fflI)l»*b5T*>6 2IIR|goTfea*. £ft£©:/nK5v^-C 
i&*L&»«©B*#;«tt«4>UT*3D, cn^Wlf IB, 3>hn-JHS) 

cEE*r*#so«iini*«^,5*ifc. as m a t& a & \z m 3? a n *> t> © t a ft ^ *» . 
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a m m m m iz * * g m. g m z n , MSfbLtiisif ^ ^ ifcigiwit^ 
. m m m a i 

ti > 7° h <r -> > -20-0-A ;U # n )V -f 5 ^ '/ U * - # * - h (54) OSS 

§ S lOOmL© 5tiJg 7 7 X n © 4> tc . # > •? V 7- -> > (1) (Ig. 2.88mmol) . N , 
N-#;i.# - )V^-i = ?*J-)V ( 2.3 3 5g. 14. 4mmol) & & ft * 5P U > (50mL) £ 
Aft. 1 0# TbT it # L fz $> t . y ^ f Jl/ 7 $ 7 t U y > (llOmg. 0.864mmol) $r iJD 

x. ft . senfca9i){t»**s*8aaTifSflT4^ini«»i,t. n © s ft jg 

^$3 £ 50mL©:ffift; * ^ U > T-mm. L , 0.1N©HC1 (50mL) . 50c lr» T? 50mL © # T? ife 
^Lfco tf«H*fc*BSBSV^*->*A_LTte«L. ^ fi! & @ £ -t* . CHI 
f# £ ft ft £ fiE #5 ( 604mg. 95%) * . A > y h •> > 20-0-* ;|/ A* .* - h R i» # 
£ §1 T -5 fc & . S6C»|t8:ia<*»l/ft. 

"C NMR (67.8 MHz, 

CDCyS: 166.21, 157.07, 151.91, 148.75, 147.12, 146.83, 144.40, 137.10, 131.20, 
131.09, 130.71, 129.466, 128.33, 128.10, 120.11, 117.17, 95.13, 78.93, 67.17, 49.98, 
31.82, 7.62. l H NMR (270 MHz, CDC1,) 6: 8.41 (s, 1), 8.22 (s, 1), 8.20 (d, 1), 7.95 
(d, 1), 7.83 (t, 1), 7.67 (t, 1), 7.46 (s, 1). 7.25 (s, 1), 7.13 (s, 1), 5.62 (d of d, 2), 5.32 
(s, 2), 2.38 (m, 2). 1.10 (t. 3). 

m m m 4 8 

ti > 7 h 7- -> >-2o-o-r? 5 = h □ 7 x. h (55) vmm 

§ m lOOmL© AJg y 5 X n © 4> C , * / ^ h f •/ > (1) (0.5g. 1 . 44mmo 1) . 
/t7:FD7i;*?DD*JM-F (0.871g. 4.3mmol) R. % it * 3=- U > (1 
5mL) £Aft. - 8*C -C30» U * i . 5? >■ 3 1 ;i> 7 5 / \L U v > <1.06g, 8 

. 6 1 mmo 1 ) £ Jjd tl fc . »&nfc»91&**££*»H&TT?£ii-C2l$lfflftH*Lfc 

>-r#RL. 0.1N©HC1 OOmL) . * U t 0. 1NO I t h U (lOmL) 

f A ± l: i S . «38ttHLT£S»c£j**SlH|iKLfc. ^^#I©^iRfi« ( 604m 
g. 95% ) T- & o fc . 
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"C NMR (67.8 MHz, 

CDC1,)6: 166.80, 157.18, 155.05. 152.17. 151.23. 148.93. 146.83, 145.60, 144.82, 
131.31, 130.86, 129.59, 128.46. 128.25. 125.25, 121.70. 120.40, 95.47, 79.32. 67.21, 
50.05,31.92, 7.64. 

'H NMR (270 MHz, CDC1,) 6: 8.43 (s, 1). 8.25 (d, 1), 8.22 (d, 2), 7.96 (d, 1), 7.86 
(t, 1), 7.70 (t, 1), 7.40 (d, 2), 7.38 (s, 1), 5.57 (d of d, 2). 5.3 1 (s, 2), 2.31 (m, 2), 1.07 
(t. 3). 

mm m 4 9 

# > Zf h =r > > -20-0-N- t H D * -> X 2 x > -f 5 -J )V il — # * — h (56) CD H M 
m m 50mL<D ft J£ 7 =y X 3 © * iz . # > y h x -> > (1) (lOOmg. 0.288mmol) 

, f^Jj/X Si;**-#*-h ( 0. 369mg, 1.44mmol) R ffi ffc ^ U > (7 
mL) £ A ft , 5# W « # b tc & £ . y ^ f ^ 7 5 7 t U y > (HOmg. 0.8 64mmol 

) * x. . #6nfcs?sa»«*s#*fflgT-pSjii?2B M«^b&. c © 

£ S £• m £ 50mLcD ffi {fc * U > T # R L . 0.1N<DHC1 (25mL) . Sfc lr» T* 2 5 mL CD 

* T ft # L Ac. #*JiS**tt«vy*.->*A±Tft*L. ft & 

Silt, (6 0mg, 95%) o 

"C NMR (67.8 MHz, CDC1,) 6: 168.53, 
167.77, 160.28, 157.18, 153.00, 151.00, 149.04. 144.03. 131.05, 130.63, 130.01, 
128.38. 128.23, 128.13. 120.50, 95.68, 80.88, 67.04, 50.08, 31.85, 20.17, 7.64. 
'H NMR (270 MHz, CDQj) 6: 8.40 (s, i). 8.29 (d, 1), 7.92 (d, 1), 7.84 (t, 1), 7.67 (t, 
1), 7.45 (s, I). 5.53 (d of d, 2), 5.30 (s, 2), 3.10 (t, 4), 2.32 (m, 2), 1.05 (t, 3). 

m 0<J 5 0 a 

*>7"hfy>-20-0-PEG*^/U- h (57) CO m M 

( 54) ( 1 76mg. 0.4mmol) &UtPEG40kDa NH, ( 4g, O.lmmol) CO M tK 2 - rf □ n 
J - )V (75mL) mmt, y>?iP7S/eUy> (37mg. 0.3mmol) £ 2 1 B# ffl M 

iSfc#Lfc„ t^fcl*?Z-yn/W-f (80mL) 2 i S^i L T t Hi 3. 

67g£ m tz . 
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"CNMR 

(67.8 MHz, CDClj) 6: 172.0, 162.0, 155.0, 153.0. 149.0, 145.0, 144.0, 134.0, 133.5, 
133.0, 132.0, 129.5, 128.5, 127.5, 97.5, 88.5, 68.03, 58.5, 50.00, 39.95, 32.0, 7.0. 

mmm 5 o b 

ts >^ h 7 > - 20-0-PEG5000* JUSX * — h © ffl SI 

PEG40kDa NH, © ft to <9 (C PEG-5000£ « ffll/ftB*B. ± IB * 1 M 5 0 a O ^ n 

* *g 0*J 5 1 a 

* > h 7- -> > -20-0-PEG 40kDa# — #*-h (58) © M $3 
S**iaTl!«i25inlOAfi7 7X30f C. * > 7 h t- -> > (228mg. 0.6 

5mraol) , PEG40kDa OH (4g, O.lmmol) R Zf 5mL© M * ft / 5 1 U > £ A *l fc. d 
©fgflBUC, h U * 7 y > (72mg. 0.24mmol) Stf y^f Jl^7 S 7 tf U ^ > ( 24 3m 
g. 1.9000 1) 1 6 mm&W LMtfrz. C<DKfcm& 

#l£-te5-YhTiSi©L. j» SE tt H 3 * fc . # 5 n t i# * 2-7" P/W - ^ * 6 » 
l3 C NMR (67.8 MHz, CDC1 3 ) 

mmm 5 1 b 

*>yf>-T-->>-20-0-PEG-50007J-^^ — h © HI ®} 

PEG40kDa NHi © ft to 0 iZ P EG - 5 0 00 £ & ffl ItS^tt. ± f B 31 jfi #J 5 1 a © 7 D 

31 M 5 2 

* > 7 h r- -> > -20-0-* ? ;U * - # * - h (59) © gft 8 

( 5 5) ( 5 00og. 0.9 7 6mmol) © * * ;* * J — )V (15mL) mfS.ii. & It * =f- U > 
(15oL) RC/y^f JI/7S;tf'Jy> ( 60mg, 0.488mmol) Jlfif 2 f»llfli 
Lfc. ^OSiKfi^«S0.1NCHCI (3mL) . * H T?fl. INOlftR t h ij -JAjS* 
( 3 oL) Tift^U. (at*fiSS-7* , *->*A> . i!*SS<*-B-T#:tt*/h£< 
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(5mL) Vtz & t . x-rJ^l!)nx.T4^1l*itlStfc. <b tl tz ® & m M 
SllT, ( 5 9) ( 0. 395g, 83%) SS£. 

»C NMR (67. 8 MHz, CDC1,) 5: 167.06, 
157.44, 154.34, 152.64, 149.25. 146.57, 145.94, 130.92, 130.58, 129.95, 128.65, 
128.38, 128.13, 128.02, 120.77, 95.97, 77.96, 67.12, 55.32, 50.00, 31.19, 7.54. 
l H NMR (270 MHz, CDC10 6: 8.41 (s, 1), 8.24 (d, 1), 7.96 (d, 1), 7.85 (t, 1), 7.68 
(t, 1), 7.34 <s, 1), 5.56 (d of d. 2). 5.30 (s. 2), 3.79 (s, 3), 2.23 (m, 2), 1.01 (t, 3). 

m m 0*i 5 3 

ts > y h t- -> > -2o-o--r y 7^ u )v t> - * * - h (60) ©ism 

A > y h ? -> > <500mg. 1.44mmol) S. V * ^ )V 7 5 J tf U -V > <l.5mg. 0. 
0 12mmol) ©*SzKl£fl2*^U> (2 5mL) m W. \Z . -f V ^ U ;U ? P P * )P ^ - h 
£ in A , rtt^*ilT-2 ^P B 1Sjt Lfc„ £ ©£j&*g£f3 £ 0. 1NCDHC1 ( 3mL) . 
* t» TO. 1NCD S^gi? J- h U £ A i§ iS. ( 3 mL) TiSfe^L. & L ( *t * fit B V 4f * 
A ) . *}!3*Ttlili*Sf ft. 

U C NMR (67.8 MHz, CDClj) 8: 167.19, 157.44, 153.92, 
152.62, 149.22, 146.49, 146.12, 130.92, 130.57, 129.93, 128.64, 128.35, 128.13, 
128.00, 120.67, 96.01, 75.05, 67.09. 49.98, 31.13, 27.B6, 18.75, 7.59. 
l H NMR (270 MHz, CDC1,) 6: 8.40 (s, 1). 8.23 (d, 1), 7.95 (d, 1), 7.84 (t, 1), 7.67 
tU 1), 7.35 (s, 1), 5.55 (d of d, 2). 5.29 (s, 2), 3.90 (m, 2), 2.24 (m, 2), 1.98 (m, 1), 
1.01 (t, 3), 0.94 (d, 6). 

m m m 5 4 

mmm 4 5i:iiLT5ti:s^tfeoii^D/Dtx5ffl^T, &mw4 7-5 
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mm 


IC sn (nM) 






7 


54 


^v/hr^ > 20-0 -xnsTF— /i>^ ^ #y y )\>ft 


69 


55 


^fV^h t-'S> >-20-O-^ 7-hD7i-W-^' 


365 


56 




1030 


57 


#>7hx^>-20-O-PEG5kDa#;W^-- h 


912 
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#>:/hx^>-20-O-*^ h 


11 


60 


^ >^ h ^ >-2o-o--r v v - s 


29 
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